
 

 

 

 

 

PROTOCOL 

 

FULL TITLE 

A randomised controlled trial to assess the 
pharmacokinetics and pharmacodynamics of intramuscular, 
intravenous and oral administration of tranexamic acid in 
women giving birth by caesarean section 

SHORT TITLE   Pharmacokinetics and pharmacodynamics of tranexamic 
acid in women having caesarean section birth 

ACRONYM WOMAN-PharmacoTXA 

 

CLINICALTRIALS.GOV NUMBER: NCT04274335  

SPONSOR’S NUMBER: 2020-KEP-401 

 

 

 NUMBER DATE 

FIRST APPROVED VERSION 1.0 31/01/2020 

AMENDMENT 1.1 19/02/2020 

AMENDMENT 1.2 03/04/2020 



WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 2 of 69 

  

 

 

 

  



WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 3 of 69 

  

SIGNATURE PAGE 

The undersigned confirm that the following protocol has been agreed and accepted and that the Chief 

Investigator agrees to conduct the trial in compliance with the approved protocol and will adhere to 

the principles outlined in GCP guidelines, the Sponsor’s (and any other relevant) SOPs, and other 

regulatory requirements as amended. 

I confirm that I will make the findings of the trial publicly available through publication or other 

dissemination tools without any unnecessary delay and that an honest, accurate and transparent 

account of the trial will be given; and that any discrepancies and serious breaches of GCP from the 

trial as planned in this protocol will be explained. 

 

Chief Investigator:  

Signature: .......................................................................  Date: ....../....../...... 

Name: Haleema Shakur-Still   

 

 

Co-Chief Investigator:  

Signature: .......................................................................  Date: ....../....../...... 

Name: Ian Roberts   

 

For and on behalf of the Trial Sponsor: 

 

Signature:  .......................................................................  Date: ....../....../...... 

Name: Patricia Henley   

Position: Head of Integrity and Research Governance and Sponsor’s Legal Representative  

 

 

  



WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 4 of 69 

  

KEY TRIAL CONTACTS 

Chief Investigator 
Haleema Shakur-Still  
Professor of Global Health Clinical Trials  
Email: haleema.shakur-still@Lshtm.ac.uk 
Phone: +44 (0)20 7958 8113 

Co-Chief Investigator 
Ian Roberts 
Professor of Epidemiology and Public Health 
Email: ian.roberts@Lshtm.ac.uk 
Phone: +44 (0)20 7958 8128 

Sponsor’s Legal Representative 

Patricia Henley 
Head of Research Integrity and Governance 
London School of Hygiene & Tropical Medicine, 
Keppel Street 
London, WC1E 7HT, UK 
Email: patricia.henley@lshtm.ac.uk 
Phone: +44 (0)20 7927 2626 

LSHTM Clinical Trials Unit 

Faculty of Epidemiology  
London School of Hygiene & Tropical Medicine, 
Keppel Street 
London, WC1E 7HT, UK 
Email: WomanPTXA @Lshtm.ac.uk 
Phone: +44 (0)20 7299 4684 

Pakistan National Coordinator 

Rizwana Chaudhri 
National Coordinating Investigator 
Global Institute of Human Development 
Shifa Tameer-e-Millat University  
H-8 Islamabad 
Pakistan 
Email: Pakistan.womanptxa@lshtm_ctu.org 
Phone: +44 (0) 20 7299 4837 

Zambia National Principal Investigator 

Mwansa Ketty Lubeya 
Principal Investigator 
Women and Newborn Hospital, University 
Teaching Hospital 
Nationalist Road PB RW1X 
Lusaka 
Zambia 
Email: mwansaketty@gmail.com 
Phone: +260 977308465 

PK Laboratory/ Analysis  

Stanislas Grassin-Delyle  
Laboratory at UFR Simone Veil - Santé  
University Versailles Saint Quentin 
2 Avenue de la source de la Bièvre 
78180 Montigny le Bretonneux 
France 
Email: s.grassindelyle@hopital-foch.org 
Phone: +33 170429422   

mailto:Pakistan.womanptxa@lshtm_ctu.org
mailto:s.grassindelyle@hopital-foch.org


WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 5 of 69 

  

Central Laboratory in Pakistan 

Computerised Innovative Tests & Investigation 
Lab (CITILAB) 
Kashmir Gate Plaza, Opp: Benazir Bhutto Hospital. 
Murree Road 
Rawalpindi 
Pakistan 
Email: info@citilab.com.pk 
Phone: +92 51 4847390-92 

Central Laboratory in Zambia 

Metropolis Healthcare Zambia Ltd 
70-Independence Avenue Road, Next to Lusaka 
Civic Centre 
Lusaka 
Zambia 
Email: info.zambia@metropolisafrica.com 
Tel: +260 211253293  

 

  

mailto:
tel:Phone%20(Office):%20+260%20211253293%20Mobile%20(Office):%20+260%20976165492


WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 6 of 69 

  

  

i. LIST OF CONTENTS 

SIGNATURE PAGE ................................................................................................. …….3 

KEY TRIAL CONTACTS .................................................................................................... 4 

i. LIST OF CONTENTS ............................................................................................ 6 

ii LIST OF ABBREVIATIONS  .................................................................................... 7 

iii. TRIAL SUMMARY .............................................................................................. 9 

iv. TRIAL OVERVIEW ............................................................................................ 11 

1 BACKGROUND ................................................................................................ 12 

2 RATIONALE .................................................................................................... 19 

3 OBJECTIVES AND OUTCOME MEASURES/ENDPOINTS .......................................... 24 

4 TRIAL DESIGN ................................................................................................. 24 

5 TRIAL SETTING ................................................................................................ 25 

6 PARTICIPANT ELIGIBILITY CRITERIA.................................................................... 25 

7 TRIAL PROCEDURES ......................................................................................... 25 

8 TRIAL DRUGS .................................................................................................. 34 

9 PHARMACOVIGILANCE .................................................................................... 36 

10 STATISTICS AND DATA ANALYSIS ....................................................................... 42 

11 DATA MANAGEMENT ...................................................................................... 45 

12 MONITORING, AUDIT & INSPECTION ................................................................. 47 

13  ETHICAL AND REGULATORY CONSIDERATIONS ................................................... 50 

14  DISSEMINATION POLICY................................................................................... 52 

15  ROLES AND RESPONSIBILITIES .......................................................................... 53 

i. FUNDING AND SUPPORT IN KIND ...................................................................... 53 

ii. ROLE OF TRIAL SPONSOR AND FUNDER ............................................................. 53 

iii. ROLES AND RESPONSIBILITIES OF TRIAL MANAGEMENT GROUPS & INDIVIDUALS .. 53 

16 REFERENCES ................................................................................................... 55 

17         PROTOCOL VERSION CHANGES………………………………………..…………….59 

18  APPENDICES ………………………………………...……………..……………………………………….……….61 

18.1       APPENDIX 1: INFORMATION SHEET AND INFORMED CONSENT FORM……………………61 

18.2       APPENDIX 2: CONSENT PROCEDURE OVERVIEW……………………………….……………..…….68 

18.3       APPENDIX 3: DATA MONITORING COMMITTEE…….………………………………………………..69 

 



WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 7 of 69 

  

 

ii LIST OF ABBREVIATIONS  

AE Adverse Event 

APH Antepartum Haemorrhage 

AR Adverse Reaction 

BIC Bayesian Information Criterion 

BMI Body Mass Index 

CHMP Committee for Medicinal Products for Human Use 

CI Chief Investigator 

CI Confidence Interval 

Cmax Maximum Concentration 

COV Covariate 

CS Caesarean Section 

CT Computerized Tomography 

CRF Case Report Form 

CTU Clinical Trials Unit 

DMC Data Monitoring Committee 

EMA European Medical Agency 

FBC Full Blood Count 

g Gram 

GCP Good Clinical Practice 

h Hour 

IB Investigator Brochure 

ICH-GCP International Conference on Harmonisation-Good Clinical 
Practice 

IM Intramuscular 

IMP Investigational Medicinal Product 

ISF Investigator Site File  

IV Intravenous 

L  Litre 

LMICS Low and Middle-Income Countries 

LSHTM London School of Hygiene & Tropical Medicine 

MCMC Markov Chain Monte Carlo 

MedDRA Medical Dictionary for Regulatory Activities 

MHRA Medicines & Healthcare Products Regulatory Agency 

min Minute 

mg Milligram 

mL Millilitre 



WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 8 of 69 

  

L Microlitre 

PAI Plasminogen Activator Inhibitor 

PD Pharmacodynamics 

PFIM Population Fisher Information Matrix 

PI Principal Investigator 

PK Pharmacokinetics 

PO Orally 

PPH Post-Partum Haemorrhage 

PWR Power 

QP Qualified Pharmacist 

RCT Randomised Control Trial 

REC Research Ethics Committee 

RR Relative Risk 

SAE Serious Adverse Event 

SAEM Stochastic Approximation Expectation Maximization 

SAR Serious Adverse Reaction 

SOP Standard Operating Procedure  

SUSAR Suspected Unexpected Serious Adverse Reaction  

TAFI Thrombin Activatable Fibrinolytic Inhibitor 

tPA Tissue Plasminogen Activator 

TXA Tranexamic Acid 

WHO World Health Organisation 

  



WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 9 of 69 

  

iii. TRIAL SUMMARY 

Trial Title 

A randomised controlled trial to assess the pharmacokinetics and 

pharmacodynamics of intramuscular, intravenous and oral administration 

of tranexamic acid in women giving birth by caesarean section 

Acronym WOMAN-PharmacoTXA 

Clinical Phase  Phase 2 - Exploratory study 

Trial Design Prospective, randomised, open-label 

Trial Participants 
Women undergoing caesarean section (CS) with at least one known risk 

factor for PPH 

Planned Sample Size 

120 women: 30 receiving oral liquid, 30 receiving intramuscular, 30 

receiving intravenous and 30 receiving no tranexamic acid (TXA) who 

have at least 6 post treatment evaluable PK samples. 

Treatment duration 
Once only administration of 1 gram of TXA either intramuscularly or 

intravenously, or 4 grams oral liquid or none. 

Follow up duration 7 days 

Planned start date 1 May 2020, or when the first evaluable participant has been recruited. 

Planned end date  1 May 2021, or when 120 evaluable participants have been recruited. 

Primary 

 

Objectives Outcome Measures 

Pharmacokinetic parameters in 

mothers  

Blood TXA over time up to 24 hours 

after randomisation 

Secondary 

 

1. Placenta transfer of TXA  

2. Pharmacodynamic 

parameters in mothers 

3. Blood loss at 2 hours from CS 

4. Adverse events in mother and 

neonate 

5. Clinical diagnosis of primary 

postpartum haemorrhage 

(PPH) 

1. Concentrations of TXA in cord 

blood after birth and neonate 

level within the first 24 hours of 

birth 

2. D-dimer concentrations over 

time up to 24 hours after 

randomisation 

3. Volume of blood lost from 

incision to 2 hours from CS 

4. Local reactions at injection site 

and adverse events up to 7 days 

5. Clinical diagnosis of PPH up to 24 

hours after birth (total blood loss 

of >1000 mL or any blood loss 

sufficient to cause 

haemodynamic instability or 

requires treatment) 
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Investigational Medicinal 

Product(s) 
Tranexamic acid (intravenous, intramuscular and oral liquid) 

Formulation, Dose, 

Route of Administration 

Women will be randomised to receive one of the following 

treatments. Additionally, women will receive all standard care for the 

active management of 3rd stage of labour: 

 Tranexamic acid (100 mg/mL) 1 gram by intravenous injection 

 Tranexamic acid (100 mg/mL) 1 gram divided in 2 x 0.5 g/5 mL 

injections by intramuscular injections 

 Tranexamic acid (1 g/10 mL) 4 grams by oral solution 

 No tranexamic acid 
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iv. TRIAL OVERVIEW 
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1 BACKGROUND 

1.1 Summary 

Postpartum haemorrhage (PPH) is a leading cause of maternal mortality and morbidity. About 6% to 

10% of all women giving birth develop PPH and it accounts for around 100,000 maternal deaths every 

year.1-3 Ninety-nine percent of deaths from PPH are in low and middle-income countries (LMICs).4 

Many women who survive experience severe morbidity. Some women need surgery to control the 

bleeding (e.g. exploratory laparotomy, uterine artery ligation, brace sutures) and many require a 

hysterectomy, thus removing the possibility of having more children.  

Tranexamic acid (TXA) is a synthetic analogue of the amino acid lysine, which inhibits fibrinolysis by 

blocking the lysine binding sites on plasminogen. TXA reduces bleeding by inhibiting the enzymatic 

breakdown of fibrin blood clots (fibrinolysis).5 Plasminogen produced by the liver is converted into the 

fibrinolytic enzyme plasmin by the tissue plasminogen activator (tPA). Plasminogen and tPA bind to 

lysine residues on fibrin leading to localised plasmin formation and fibrin cleavage.6 TXA is a molecular 

analogue of lysine that inhibits fibrinolysis by competing with fibrin for the lysine binding sites in 

plasminogen. TXA inhibits the capacity of plasminogen and plasmin to bind to fibrin, hence preserving 

blood clots from plasmin-mediated lysis.5 

TXA reduces surgical bleeding and death due to bleeding in trauma patients. The WOMAN trial 

assessed the effects of intravenous TXA in 20,060 women with PPH.7 TXA significantly reduced death 

due to bleeding with no adverse effects. When given within three hours of birth, TXA reduced death 

due to bleeding by nearly one-third (relative risk (RR)=0.69, 95% CI 0.52 to 0.91; p=0.008). However, 

for many women, treatment is too late to prevent death from PPH. Most PPH deaths occur in the first 

hours after giving birth.  

Every fifteen minutes treatment delay reduces the survival benefit by about 10% until around three 

hours after which there is no benefit.8 One of the main barriers to rapid treatment is the need for an 

intravenous (IV) injection. Medical personnel who are trained to insert intravenous lines are not 

always available in rural areas or when the emergency occurs far from a clinic or a hospital. Although 

TXA is available for oral (tablet or oral solution) and intravenous use, there has been little research 

into different routes of administration. Intramuscular injection would be easier and faster to 

administer and would require less training than IV use, and the use of the oral solution as opposed to 

tablets may reduce the time needed to reach therapeutic levels.  
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Given the importance of rapid administration and the good safety profile TXA could be given 

prophylactically before childbirth. However, the pharmacokinetic properties of TXA in pregnant 

women have not yet been established. 

Studies in healthy volunteers show that therapeutic plasma TXA levels (plasma TXA >10 mg/L)9 are 

reached rapidly (within 30 min) after IM injection.10,11 Pharmacokinetic modelling of the 

administration of 4 g of TXA resulted in a plasma concentration of 10 mg/L within 15 min (data on file) 

If absorption was similarly rapid in pregnant women, this would strongly suggest the IM and oral 

routes as potential alternatives to IV use.  

Currently, the Trauma-INTACT trial (ClinicalTrials.gov: NCT03875937) is assessing the PK of TXA 

administered intramuscularly in bleeding trauma patients, and the PharmacoTXA trial 

(ClinicalTrials.gov: NCT03777488) is assessing the PK of TXA administered intramuscularly or orally in 

healthy volunteers. An ongoing RCT called TRACES (TRAnexamic Acid to Reduce Blood Loss in 

Hemorrhagic CESarean Delivery) aims to assess the pharmacokinetics and pharmacodynamics effects 

of two doses of TXA (0.5 and 1 g) injected intravenously in women with an ongoing PPH after 

delivery.12 

Pregnancy induces physiologic changes and adaptations in many organ systems, e.g. increased fat and 

total body water, increased maternal blood volume, cardiac output, decreased blood pressure, 

delayed gastric emptying.13 These and other physiologic changes may alter the pharmacokinetic 

properties of medicines, i.e. their distribution, absorption, metabolism and excretion. This, in turn, 

could impact the pharmacodynamic properties of medicines, i.e. their effects on the body. The 

physiology of birth, possible trauma, blood loss and the treatments for blood loss such as transfusions, 

could also affect, the pharmacokinetic and pharmacodynamics properties of a drug.  

PPH can occur without warning in most women. However, some risk factors are known to be 

associated with an increased risk of PPH. Factors known to increase the risk of PPH prior to giving birth 

include those listed as follows:14,15 

 parity >3 

 increased maternal age (≥ 35 years) 

 anaemia (≤ 9 g/dL) 

 multiple gestation 

 foetal macrosomia 

 intra-amniotic infection, e.g. prolonged rupture of membranes  

 prolonged labour (more than 12 hours) 

 fibroids  

 placenta abruption 
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 placenta praevia 

 placenta accreta  

 uterine anomalies 

 previous PPH  

 polyhydramnios  

 pre-eclampsia with thrombocytopenia e.g. haemolysis, elevated liver enzymes and low 

platelet count (HELLP) 

 gestational hypertensive disorder of pregnancy 

 dead foetus in utero 

 obesity (BMI (body mass index) of more than 35) 

 gestational diabetes 

In this study we will assess the pharmacokinetics (PK), pharmacodynamics (PD), safety and efficacy of 

TXA administered by intravenous, intramuscular or oral routes in women giving birth by C-section (CS) 

with at least one risk factor for PPH. Where women are randomised to receive TXA, it will be 

administered 1 h before CS, and they will be given 1 g IV or IM TXA or a 4 g PO. Blood samples will be 

taken from the women at different time points from immediately before the administration of TXA (1 

h before CS) to 24 h after receipt of intervention. Blood samples from the umbilical cord after clamping 

and from neonates (obtained from the sample taken for routine heel prick test) will be taken to 

measure the amount of TXA transferred from the mother to the neonate via the placenta. The efficacy 

of the different routes of TXA administration in preventing blood loss, reducing fibrinolytic activity, 

and the safety of the interventions will be evaluated. 

1.2 Existing knowledge relating to the condition under investigation  

Pregnancy is characterised by increased coagulability and decreased fibrinolysis to allow the woman’s 

body to respond and control bleeding resulting from placental separation. Hypofibrinolysis during 

pregnancy is the result of higher levels of plasminogen activator inhibitor-1 and -2 (PAI-1 and PAI-

2)16,17 and some studies report increased levels of the thrombin activatable fibrinolytic inhibitor 

(TAFI).16 Despite the hypofibrinolytic state, D-dimer levels increase up to four-fold by the time of 

delivery17-19 revealing that fibrinolysis is active. Indeed, during pregnancy levels of tPA are also 

increased.16 One retrospective study on 1,032 women who had blood parameters checked during 

pregnancy showed that women who had PPH had higher D-dimer levels (≥ 2.7 μg/mL) during the early 

third trimester (gestational week 35-37) compared to women who did not have PPH.20 The level of D-

dimer in women giving birth vaginally or by CS was not different at term (≥ 37 weeks gestation)21 and 

on the day of delivery.21,22 
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Generally, D-dimer levels are further increased within the first 2 h post-partum whatever the mode of 

delivery, vaginal or by CS.21 In addition, there is a significant increase in tPA activity and tPA antigen 

and a decrease in PAI activity, in the immediate post-delivery period. The changes in t-PA and PAI-1 

observed after Caesarean section are not significantly different from those observed after normal 

vaginal delivery.23 

In complicated pregnancies fibrinolysis parameters can differ from normal pregnancies. For instance, 

in severe pre-eclampsia, or early-onset pre-eclampsia, the mean D-dimer levels are significantly higher 

than D-dimer levels during the third trimester in normal pregnancies.19 Higher D-dimer levels in pre-

eclampsia cases are likely due to lower levels of PAI-2.16 

Because of the active fibrinolysis in pregnant women, TXA may have a beneficial role in preventing 

PPH (see section 1.3, “Prevention of postpartum haemorrhage”). 

Results from clinical trials of TXA in elective surgery show that when TXA is given before and during 

the surgical procedure it reduces blood loss by about one third.24 As the participants in this trial are 

experiencing surgery and have a history with at least one risk factor for PPH, they have the potential 

to benefit from a reduction of blood loss.  

1.3 Summary of relevant pre-clinical and clinical trials 

Although the pharmacokinetics of TXA after IV administration has been well studied, there have been 

fewer studies of IM use and the oral use of the liquid form of TXA.  

Oral administration of TXA in the tablet form: This mode of administration has been well studied and 

is licenced for use for the treatment of menorrhagia.25-27 Pharmacokinetic studies showed that it takes 

about 2.5 h for TXA to reach a plasma concentration >10 mg/L after the oral administration of 1.3 g of 

TXA (tablets).25-27 The oral administration of doses of TXA ranging from 500 to 2000 mg confirmed the 

time needed to reach the maximum concentration (Cmax) relative to dose used.11,28,29 Due to the time 

taken to achieve blood levels needed to inhibit fibrinolysis using oral TXA tablets, its use in the 

treatment of PPH is limited. 

Oral liquid administration: Pharmacokinetic modelling of the administration of 4 g of TXA resulted in 

a plasma concentration of 10 mg/L (which would result in inhibition of fibrinolysis9) within 15 min, and 

a Cmax above 30 mg/L after about 2 h (data on file). 

Intramuscular TXA administration: A systematic review identified two pharmacokinetic studies of TXA 

administered by IM injection in healthy volunteers.10,11 These showed that the bioavailability of TXA 

after IM injection is over 95% with therapeutic TXA levels (>10 mg/L) achieved within about 30 minutes 
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from the administration. There were no adverse effects. The meta-analysis and pharmacokinetic 

modelling based on data from these studied showed that TXA therapeutic levels would be reached in 

less than 30 min in both healthy volunteers and trauma patients.30 Nevertheless, larger studies are 

needed in patient populations before IM TXA can be recommended as an alternative to IV use. 

Preliminary data from the Trauma-INTACT trial on the IM administration of 1 g of TXA in 16 out of a 

planned sample of 30 bleeding trauma patients show that the serum concentration of TXA reached a 

concentration of about 15 mg/L 15 min after the IM injection and a Cmax of about 20 mg/L after about 

45 min (data on file). 

We will study the pharmacokinetics and pharmacodynamics of TXA after IV or IM injection, or oral 

liquid administration.  

TXA has been used to prevent and treat bleeding for over 40 years. The clinical evidence is summarised 

below: 

Obstetric haemorrhage: 

Treatment of postpartum haemorrhage: A systematic review identified two trials involving 20,212 

women and showed that 1 gram of IV TXA (plus an additional 1 gram if bleeding continued up to 24 

hours) reduces the risk of death due to bleeding after PPH compared to placebo. There was no 

evidence of any increase in thromboembolic events, seizures or other side effects with TXA.31 Based 

on this evidence, the WHO recommends the early use of IV TXA (within 3 hours of birth) in women 

with PPH.32 The WHO also states that “research on other routes of TXA administration is a priority.” A 

high dose of TXA (4 g IV followed by 1 g over 6 hours) inhibits the level of D-dimer in women with PPH. 

However, the high dose caused side effects including nausea and vomiting and visual disturbance.33 

Prevention of postpartum haemorrhage:  

The randomised, double-blind placebo-controlled TRAAP trial examined the use of TXA to prevent 

PPH. It enrolled 4,079 women who were giving birth vaginally in French hospitals.34 Of these 4,079 

women, 3,891 were included in a modified intention-to-treat population. PPH (defined as blood loss 

of ≥500 mL as measured in a collector bag) occurred in 156 women (8.1%) in the TXA group and in 188 

women (9.8%) in the placebo group (RR=0.83, 95% CI=0.68-1.01, p=0.07). Blood loss >500 mL as 

measured in the collector bag and clinically-significant PPH according to caregivers were both reduced 

in the TXA group (respectively 6.6% versus 8.8%, P=0.01, and 7.8% versus 10.4%, p=0.004). The need 

for additional uterotonics was also reduced (7.3% versus 9.7%, p=0.003). Nausea or vomiting in labour 

wards were more common in the TXA group (7.0% versus 3.2%, p<0.001), but the risk of vascular 

occlusive events in the 3 months after delivery did not differ from placebo. No significant differences 
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were found for thrombotic events or other adverse outcomes. Pre-specified subgroup analyses found 

that TXA reduced the PPH in women who had instrumental delivery (9.4% versus 14.7%, RR=0.64, 95% 

CI=0.42-0.98; p=0.04) but not in those with spontaneous delivery, and in women with episiotomy 

(12.6% versus 17.3%, RR=0.73, 95% CI=0.53-1.00; p=0.049), but not in those without episiotomy. 

A systematic review on TXA use to prevent PPH in women giving birth vaginally or by CS and including 

26 randomised trials found that most trials were small and unreliable.35 Another systematic review 

evaluated the effectiveness and safety of prophylactic TXA in preventing PPH compared to placebo or 

no treatment.36 This review included 12 studies, 9 trials on women undergoing elective CS (2,453 

participants) and 3 trials involving women giving birth vaginally (832 participants). Women undergoing 

CS received TXA 10-20 minutes before skin incision. TXA had a positive effect on both blood loss >400 

or >500 mL (RR=0.55, 95% CI=0.44-0.69, three trials, 566 participants) and >1000 mL (RR=0.43, 95% 

CI=0.23-0.78, four trials, 1534 participants). In women who gave birth vaginally, TXA had a positive 

effect for blood loss >400 or >500 mL (RR=0.42, 95% CI=0.28-0.63, three trials, 832 women), but not 

for blood losses >1000 mL (RR=0.28, 95% CI=0.06-1.36, two trials, 559 women). There was no 

difference between women who received TXA versus placebo or no interventions in the number of 

thromboembolic events. Women who received TXA versus placebo or no intervention developed side 

effects (average RR=2.48, 95% CI=1.36-4.50, eight trials, 2,616 participants) such as nausea, vomiting, 

diarrhoea, or headache.36 

A systematic review including 18 studies (comprising 1,764 women receiving TXA and 1,793 controls 

in total) on the prophylactic intravenous administration of TXA to prevent PPH following a CS found 

that TXA had a beneficial effect on reducing blood loss for PPH >400 mL (RR=0.40, 95% CI= 0.24-0.65, 

p=0.0003, five trials, 786 participants), severe PPH >1000 mL (RR=0.32, 95% CI= 0.12-0.84, p=0.02, five 

trials, 1,850 participants) and the need for red blood cells transfusion (RR=0.30, 95% CI=0.18-0.49, 

p=0.00001).37 Only one study reported cases of deep vein thrombosis (2 in TXA-treated women and 2 

in controls), whereas no severe adverse events were reported by the other 17 studies. It should be 

noted that nine studies were open label, thus being at risk of performance bias. Moreover, there was 

substantial heterogeneity across studies due to study design differences, e.g. PPH definition and blood 

loss assessment. The included studies did not evaluate the effect of TXA on maternal death probably 

because of the small enrolled population sizes.37 This review did not evaluate the efficacy of TXA in 

preventing PPH after vaginal delivery because the authors found only two RCTs addressing this case. 

A systematic review on the prophylactic use of TXA in cases of elective CS or abdominal myomectomy 

included 16 trials. Of the 2,949 total women included, 2,789 underwent CS.38 In CS cases, the 

prophylactic use of TXA reduced blood loss >500 mL (3 studies, 374 participants, RR=0.52, 95% 
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CI=0.35-0.77), blood loss >1000 mL (3 studies, 1,524 participants, RR=0.38, 95% CI=0.18-0.81), and 

blood transfusion (4 studies, 968 participants, RR=0.32, 95% CI=0.17-0.59). Some of the trials included 

in the reviews by Novikova et al.,36 Franchini et al.,37 and Topsoee et al.38 were considered to be too 

small or unreliable in the more thorough review conducted by Ker et al.35 Thus, even though TXA 

appears to be a promising drug to prevent PPH, adequately powered studies are needed to support 

its widespread use. At present, a large international RCT studying the effect of TXA on preventing PPH 

in women with anaemia who will give birth vaginally is under way.39 TXA is administered intravenously 

immediately after the clamping/cut of the umbilical cord. This trial will recruit 10,000 women and in 

addition to the effect on PPH, it will evaluate the effect of TXA on a number of health outcomes such 

as haemoglobin level, quality of life, organ dysfunction, sepsis, adverse events and death.39 

Antepartum haemorrhage 

 Antepartum haemorrhage (APH) occurs after 24 weeks of pregnancy. A systematic review on the use 

of TXA during pregnancy and in postpartum reported the findings from four observational studies.40 

These studies included a total of 343 women who developed APH because of placental abruption (259 

women), placenta praevia (71) and bleeding of unknown cause (13). Among these 343 women, 268 

received 3 g of TXA orally for more than 3 days, and 6 received 4 g of TXA orally for 1-12 weeks. One 

study reported giving 1 g of TXA intravenously during the acute phase of the APH to 73 women. None 

of the 343 women developed bleeding diathesis. Only one study reported adverse events, with two 

women developing pulmonary embolism (one woman received 3 g of TXA for 61 days, and the other 

received 4 g for 15 days). No adverse events on neonates due to TXA were reported.40 TXA was 

effective in arresting bleeding in women with early-pregnancy bleeding.41 

Traumatic haemorrhage 

The CRASH-2 trial involving 20,211 trauma patients found that early administration of TXA reduces 

death due to bleeding by about one third. There was no evidence for an increase in risk of 

thromboembolic events, seizures or any other side effects associated with TXA.42 

Surgical haemorrhage 

A systematic review of 129 randomised trials found that TXA reduced the risk of receiving a blood 

transfusion by 38% and the amount of blood loss by 34% in patients undergoing surgery. The effect of 

TXA on risk of thromboembolic events was uncertain.43 
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Intracranial haemorrhage 

Spontaneous intracerebral haemorrhage: A systematic review including nine randomised controlled 

trials suggest that TXA reduces re-bleeding. However, long term use of TXA may increase the risk of 

cerebral ischaemia in these patients. There is some evidence that shorter treatment might reduce re-

bleeding without an increase in the risk of ischaemia.44 

A trial of TXA in patients with spontaneous intracerebral haemorrhage found no statistically significant 

differences in functional status or death at day 90. There were fewer deaths at day 7 in the TXA 

group.45 

Traumatic brain injury: The results of two randomised trials in patients with traumatic brain injury 

showed that TXA reduced intracranial haemorrhage growth compared to placebo. The effect of TXA 

on risk of death and other patient outcomes is uncertain.46-48 

The CRASH-3 trial involving 12,737 patients with traumatic brain injury showed that early intravenous 

TXA treatment reduces head injury deaths. Early treatment of patients with complicated mild (GCS 

13–15 with CT scan evidence of bleeding) and moderate traumatic brain injury conferred the greatest 

benefit. There was no increased risk of vascular occlusive events with TXA.49 

Pulmonary haemorrhage 

A systematic review including two small randomised trials found that TXA reduced the amount and 

duration of blood loss in patients with haemoptysis.50 Another recent trial also suggests that using 

inhaled TXA can be safe and effective to control bleeding in patients with non-massive hemoptysis.51 

Menorrhagia 

Randomised trials of oral TXA show that it reduces blood loss in women with menorrhagia.52 

Ocular haemorrhage 

Randomised trials of oral TXA show that it reduces secondary haemorrhage in patients with 

hyphema.53 

 

2 RATIONALE  

2.1 Hypothesis for the trial 

We hypothesise that IM and oral solution of TXA will be well absorbed in pregnant women. Based on 

PK modelling of data available in the literature, we predict that a 1 g IM injection or 4 g oral solution 
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administration of TXA will provide therapeutic TXA levels ≥10 mg/L9 in plasma within about 30 

minutes. We predict that the bioavailability of TXA administered via the IV, IM or oral solution routes 

will not be different from the bioavailability in healthy volunteers. 

2.2 Description of trial population  

Recruitment will continue until 120 women who are undergoing caesarean section with at least one 

risk factor for PPH and who complete the trial are included. 30 women will receive 1 gram of TXA by 

IV injection, 30 women will receive 1 gram of TXA by IM injection, 30 will receive 4 grams of TXA orally, 

and 30 will receive no TXA about 1 hour prior to the caesarean section. Additionally, women will 

receive routine interventions for active management of 3rd stage of labour and if they develop PPH, 

all standard interventions should be given. There are no restrictions on treatment of co-morbidities.  

2.3 Name and description of the investigational medicinal product(s) 

 Intravenous route: women will receive 1 gram tranexamic acid (100 mg/mL solution). 

 Intramuscular route: women will receive 1 gram tranexamic acid (100 mg/mL solution) split 

between two 5-mL IM injections. 

 Oral liquid route: women will receive 4 grams tranexamic acid (1 g/10 mL solution).  

2.4 Description and justification of the dosage, route of administration, administration 
schedule and treatment duration 

In this study, women will be randomised to four groups: 

1. IV TXA GROUP: 30 women will receive 1 g of TXA by IV route. This route has been well 

characterised over the years, but the TXA PK and PD in pregnant women has not been 

described so far. IV TXA treatment rapidly achieves the plasma levels of TXA needed to inhibit 

fibrinolysis and prevent excessive bleeding. Pharmacological research has shown that an IV 

dose of 1 g TXA maintains therapeutic plasma levels for around 3 hours, the period when the 

risk of bleeding is greatest.11,28 

2. IM TXA GROUP: 30 women will receive 1 g of TXA by IM route. Studies of IM TXA in healthy 

volunteers report good absorption and no adverse effects. The dose will be given as two 5 mL 

(0.5 g each) injections into the thigh (rectus femoris or vastus lateralis) or buttocks (gluteal 

muscles) muscles, depending on a clinical assessment of muscle mass.11 The 1 g dose (10 mL) 

is divided to reduce the volume injected (5 mL is considered the upper limit).54 See Section 4.1 

for further information about administration of intramuscular TXA. 
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3. TXA SOLUTION ORALLY: 30 women will receive 4 g of TXA oral solution. The dose was selected 

because of the 50% oral bioavailability and because previous and preliminary PK data show 

that the absorption through the oral route is much slower than through the IV or IM routes, 

with also much lower maximal concentration (Cmax), therefore higher doses are needed to 

reach therapeutic levels, according to simulations. The oral route (tablets or solutions) is well 

characterised, but the oral TXA PK and PD in pregnant women has not been described so far. 

4. NO TXA CONTROL: 30 women will receive no TXA and will be the control group for the 

pharmacodynamics, blood loss and safety data. 

2.5 Safety of TXA and potential benefits and risks for study participants.  

TXA is a widely used treatment with a good safety profile. Although on pathophysiological grounds we 

might expect an increased risk of thrombosis with antifibrinolytic drugs, randomised trials including 

over 50,000 participants show no increased risk.  

TXA reduces the risk of death due to bleeding in women with PPH. The WOMAN trial randomised 

20,060 women with PPH to receive TXA or placebo.7 The results show that TXA reduces death due to 

bleeding (RR=0.81, 95% CI 0.65 to 1.00), particularly when given within three hours of giving birth 

(RR=0.69, 95% CI 0.52 to 0.91). There is also evidence from randomised trials that TXA improves 

outcomes in traumatic and surgical bleeding. The CRASH-2 trial of TXA in 20,211 bleeding trauma 

patients show that TXA reduces death due to bleeding when given soon after injury.42,55 Combined 

data from the CRASH-2 and WOMAN trial (40,138 patients) indicate that TXA significantly increased 

overall survival from bleeding (odds ratio [OR]=1·20, 95% CI 1·08–1·33; p=0·001). Immediate 

treatment after injury/childbirth improved survival by more than 70% (OR=1·72, 95% CI 1·42–2·10; 

p<0·0001). Thereafter, the survival benefit decreases by 10% for every 15 min of treatment delay until 

3 h, after which there was no benefit.8 In surgery, a systematic review of 129 randomised trials found 

that TXA reduces the probability of receiving a blood transfusion by 38% (RR=0.62, 95% CI 0.58 to 

0.68) and average blood loss by 34% (RR=0.66, 95% CI 0.65 to 0.67).24,43 

TXA is widely used and well tolerated. Potential side-effects reported by manufacturers to be 

associated with use of TXA according to frequency are:56,57  

 Common (≥1/100 to <1/10): diarrhoea, vomiting and nausea 

 Uncommon (≥1/1000 to <1/100): dermatitis allergic 

 Rare: hypersensitivity reactions including anaphylaxis; convulsions; visual disturbances 

including impaired colour vision; malaise with hypotension (generally following a too fast 

intravenous injection); arterial or venous thrombosis. 
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High doses of TXA (intravenous doses from 7.5 g up to 20 g) have been associated with seizures in 

cardiac surgery, but there was no increase in seizures in the CRASH-3 (12,737 patients) or WOMAN 

(20,060 patients) trials, which used doses of 1 or 2 grams intravenously.  

TXA is excreted in the urine unchanged with 90% of the dose excreted in the 12 hours after 

administration. Plasma concentrations are higher in renal insufficiency and with repeated dosing there 

is a risk of accumulation. However, because a single dose of 1 g (intravenously or intramuscularly) or 

4 g (orally) is used in the WOMAN-PharmacoTXA trial, there will be no risk of accumulation. 

Additionally, we will not include women with known renal impairment. There was no increased risk in 

adverse events with TXA in either the WOMAN trial and the CRASH-2 trial. 

Women in the postpartum period are considered to be at increased risk of thromboembolic events 

compared with non-pregnant women. Although the absolute risk of venous thrombosis is low at 

around 2 per 1,000 woman-years, women in the postpartum period are four times more likely to suffer 

a venous thrombosis than non-pregnant women of the same age.58 Randomised trials provide no 

evidence of any increased risk of venous thrombosis with TXA. In the WOMAN trial, the risk of venous 

thrombosis did not differ significantly between groups. Because severe bleeding is a strong risk factor 

for vascular occlusive events and TXA reduces bleeding, it is possible that TXA reduces (rather than 

increases) the risk of thrombosis.59 

TXA passes into breast milk in very low concentrations, approximately one hundredth of the 

concentration in maternal blood.40,60,61 One study reported that growth and development parameters 

were similar in children exposed to TXA through breastmilk compared to unexposed children, with no 

long-term adverse events.60 No adverse events in breastfed babies were found in the WOMAN trial.7 

TXA administered to pregnant women crosses the placenta and TXA concentration in the umbilical 

cord blood is similar to the concentration in the maternal blood.62,63 The half-life of TXA in serum is 1-

2 hours,64 which would result in the elimination of TXA from the body within a few hours. Information 

is limited on the potential adverse effects on neonates of TXA administered to women before CS.  

One study reported that no side effects were observed in new born babies from 12 healthy mothers 

who received TXA 10-20 min before CS delivery.62 In three trials, 1 g of TXA was administered 10-20 

minutes before CS, and no adverse events to mothers and neonates were reported in two of them.40 

One of the three studies reported that some mild and transient side effects occurred, but did not 

specify what kind of effects, how many participants were affected, and if any of these effects affected 

the babies.65 A systematic review on the prophylactic use of TXA in cases of elective CS or abdominal 

myomectomy included 16 trials with a total of 2,949 patients (2,789 underwent CS).38 Only one of the 

eligible studies reported thromboembolic events that occurred in two patients in the TXA group, and 
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two in the control group. This review did not report any side effects of prophylactic TXA on neonates. 

Similarly, a systematic review on the prophylactic use of TXA in women undergoing CS included 21 

trials with a total of 3,852 patients.66 Also this review did not report any adverse events in the mothers, 

except for the four cases of thromboembolic events reported in the same trial included in the previous 

review. A review on guidelines and relevant data on the use of TXA in PPH prophylaxis for CS and 

vaginal delivery reported that the only evidence of possible adverse events for the mother concerned 

poor renal outcome in a case series study with 18 patients with renal cortical necrosis in PPH where a 

TXA maintenance dose was used. The case series study reported that patients that did not recover 

normal renal function had a TXA maintenance dose of 0.5-1 g/h for a longer time (7.1 ± 4.8 h) 

compared to patients who recovered partial renal function (2.9 ± 2.4 h).67,68 This review confirmed 

that there are no reports of adverse neonatal outcomes associated with the administration of TXA 

shortly before giving birth to prevent PPH.67 A systematic review on the effectiveness and safety of 

the use of TXA to prevent PPH that included 25 studies with a total of 4,747 participants concluded 

that there was no increased risk of deep vein thrombosis and an increased risk of minor transient 

events, i.e. nausea, vomiting, headache or dizziness.69 The included studies that evaluated the safety 

of TXA on neonates reported that no adverse events occurred, and the Apgar score that assesses the 

baby’s health immediately after birth showed no difference between babies in TXA-treated and 

control groups.69 

No mutagenic activity of TXA has been detected in vitro and in vivo test systems.70 No foetal 

abnormalities were identified in early dysmorphology and reproductive studies in animals.70-72 

As the TXA will be delivered at the end of the 3rd trimester of pregnancy when the foetal development 

is complete, the trial treatment will not have any impact on foetal development. 

 

The foreseeable risks related to the IM route of administration may include pain, redness and bruising 

at the injection site and a rare risk of infection at the injection site.  

The study also involves additional blood samples from all participants. We will take the smallest 

possible volume of blood which will allow us to carry out the analysis. The total volume of blood taken 

from the participating women (maximum of 35 mL over 24 hours) should have no clinical impact on 

the participant. One blood sample (2 x 10 l) will be taken from the neonate at the time of the routine 

heel prick test. 

We will routinely assess all women for nausea, vomiting, diarrhoea, thrombotic events, seizures and 

injection site reactions in all women as secondary outcomes. Additionally, all neonates will be routinely 

assessed for birth complications and adverse events.  
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3 OBJECTIVES AND OUTCOME MEASURES/ENDPOINTS 

3.1 Primary objectives 

 To assess the population pharmacokinetics of intravenous, intramuscular and oral TXA solution 

in pregnant women. 

3.2 Secondary objectives 

 To assess the effect of the three routes of TXA administration on D-dimer concentration in blood 

samples. 

 To assess the concentration of TXA that crosses the placenta into the neonate via the three 

routes of administration. 

 To assess clearance of any TXA in neonate 

 To assess the safety of the three routes of TXA administration 

 To assess the effect of the three routes of TXA administration on postpartum bleeding 

3.3 Primary endpoints 

• Blood TXA concentrations over time in pregnant women 

3.4 Secondary endpoints 

• Blood concentrations of D-dimer over time 

• TXA concentration in umbilical cord and neonate after birth 

• Local reactions at IM injection sites 

• Adverse events (maternal and neonate) 

• Neonate status Apgar score 

• Measured blood loss from start of CS to 2 hours after  

• Clinical diagnosis of PPH  

4 TRIAL DESIGN 

A prospective, randomised, open label study to be conducted in obstetric units in Pakistan and Zambia. 

Potential eligible participants will undergo C-sections. Consent will be obtained as per section 7.2 

below.  

4.1 Trial intervention 

Participants will be randomised about 1 hour before CS to one of the following four groups: 

1. 1 gram dose of TXA by IV injection about 1 hour before CS. Number of participants = 30 

2. 1 gram dose of TXA by IM injection about 1 hour before CS. The IM dose will be given as two 

5mL (0.5 g each) injections into the thigh (rectus femoris or vastus lateralis) or gluteal muscles, 
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depending on a clinical assessment of muscle mass. The 1 gram dose (10 mL) is divided to 

reduce the volume injected into each muscle (5 mL is considered the upper limit).54 The 

injections will be given using the most appropriate needle size for IM administration from the 

sites stock (1" between 19 - 25 gauge and from 1 ½ inches up to 3" for large adults) using the 

Z-track method to seal the medication in the muscle.54 Number of participants =30 

3. 4 g of TXA solution orally about 1 h before CS. Number of participants = 30 

4. No administration of TXA. Number of participants = 30 

5 TRIAL SETTING 

Participants will be recruited from obstetric units in Pakistan and Zambia. Recruitment, treatment and 

follow-up will be conducted at the recruiting obstetric units. 

6 PARTICIPANT ELIGIBILITY CRITERIA 

6.1 Inclusion criteria 

 Women admitted to hospital giving birth by CS 

 History of at least one risk factor for PPH 

 Adult (≥18 years old) 

6.2 Exclusion criteria 

 Women giving birth vaginally 

 Women with a known allergy to TXA or its excipients 

 Women with current antepartum haemorrhage 

 Women known to have received TXA within 48 hours prior to randomisation 

 Women with known renal impairment 

 Women with any known blood clotting disorder 

7 TRIAL PROCEDURES  

7.1 Screening of potential participants 

Potential eligibility will be assessed by a clinician at the participating obstetric clinic when the woman 

is admitted for a CS. 
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7.2 Methods for informing and obtaining consent  

7.2.1 Information giving 

Women who are admitted for a CS with one risk factor for postpartum haemorrhage will be given oral 

and written information and fully informed consent will be obtained by the clinician. If she is unable 

to read or write, the information sheet will be read to her, and she will mark the consent form with a 

cross or thumbprint. In this case, an impartial witness must be present throughout the procedure and 

provide a signature confirming the mark. 

The clinician will explain the trial to the woman verbally in a language that she understands and 

provide a written participant information sheet (Appendix 1). In brief, it will be explained that she will 

receive the usual care given to women having a caesarean section at the hospital. The clinician will 

explain that if she accepts to participate, because she is at risk of increased post-partum bleeding she 

will receive a drug called tranexamic acid into a vein, or a muscle, or to swallow it, or she may receive 

no trial drug. We need to study this because injecting TXA into a muscle or swallowing it are easier 

than injecting it into a vein.  

This would mean that the treatment could help many more women giving birth who are at a high risk 

of bleeding. The clinician will explain to the woman the expected risks of the treatment to herself and 

the baby. If the woman objects to inclusion, her views will be respected. The clinician will explain to 

the woman that she has the right to withdraw from the trial at any time, without the need to justify 

the reason and without any consequences on the care provided to her and her baby. An overview of 

the consent procedure is provided in Appendix 2. 

7.2.2 Documenting consent process 

In all cases, the clinician obtaining consent should record in the participant’s medical notes the 

method used for obtaining a participant’s consent. The clinician should retain the original signed and 

dated consent form, a copy should be given to the woman. 

7.3 Baseline data 

The following baseline data will be recorded: 

 Demographic (age) and anthropometric data (height and weight [body mass index and body 

surface area using the Du Bois formula will be derived]). Information on these parameters can 

be collected at baseline 

 Medical and pregnancy history 

 PPH risk factor(s) 
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 CS planned date and time  

 Reason for CS 

 Vital signs including blood pressure, temperature, heart rate, and respiratory rate 

 Full blood count  

 Blood test to assess renal function (urea, creatinine, estimated glomerular filtration rate) 

 Any foetal abnormalities 

 Any foetal distress 

Baseline parameters will be used to build a pharmacokinetic model that describes the TXA 

concentration in the blood over time following TXA administration. 

7.4 Randomisation 

After collecting baseline data, enrolled participants will be randomised into one of the four groups 

described in section 4.1. The allocation sequence for each dosing cohort will be created using 

computer-generated random numbers, using blocking to ensure the required balance in the allocation 

of participants to treatment arms. The allocation ratio will be 1:1:1:1.  

An IT coding expert supported by a statistician who are not involved in the conduct of the trial will 

prepare the randomisation codes. Eligibility will be confirmed and randomisation done via an online 

database. Once the code is generated, the trial intervention will be prepared and administered by a 

trained trial team member. Participants and all trial staff will be blind to treatment allocation until 

randomisation is completed. 

7.5 TXA administration and timing of biological samples 

The time of the TXA administration is T0. One blood sample will be taken for pharmacokinetics prior 

to drug administration.  

Post TXA administration blood samples will be taken as per the schedules below. We understand that 

the care of the participant takes priority over the sampling schema and that sample times will 

inevitably differ from those indicated. If it is not possible to obtain a sample at the scheduled time, 

the sample should be collected as soon as feasible with the exact time of collection recorded. Reasons 

for any delay will be recorded. Where there are less than 6 PK samples obtained after TXA 

administration from a participant, this participant will be replaced in the study. 

Pharmacokinetics: Finger prick blood samples (2 x 10 L per sample) for TXA quantitation will be taken 

as per the table below. 
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Pharmacodynamics: Blood samples (3 mL of venous blood in tubes containing 3.2% sodium citrate) 

for D-dimer quantitation will be taken as per the table below.  

Maternal blood samples 
Placenta, cord and neonate(s) 

blood samples 

 
FBC and 

Renal 
Function 

PK D-dimer 

PK sample immediately after the 
umbilical cord is clamped 

Baseline (after consent) x x x 

T0 = TXA administration 
about 1 hour (± 30 min) prior 
to CS 

   

T1 = T0 + 15 min (± 5 min)  x  

PK sample from neonate when 
routine heel prick tests are 
obtained - as soon as possible 
after birth and no later than 24 
hours 

T2 = T0 + 30 min (± 15 min)  x  

T3 = T0 + 1h (± 30 min)  x  

T4 = T0 + 2h (± 1h)  x  

T5 = T0 + 4h (± 1h)  x x 

T6 = T0 + 8h (±1h)  x x 

T7 = T0 + 12h (±2h)  x x 

T8 = T0 + 24h (±2h) x x x 

NOTE: Only one PK sample will be collected at baseline for those randomised to NO TXA. D-dimer, 
routine FBC and renal function will be collected. 

 

7.6 Collection and storage of biological samples. 

Only one blood sample for PK analysis will be collected at baseline for women who are randomised to 

receiving no tranexamic acid. Samples for D-dimer, full blood count and renal function will be 

collected. 

Maternal blood will be taken from a cannula to avoid multiple venepuncture as follows:  

Two samples of 3mL each will be taken for full blood count (FBC) and two samples of 3mL each for 

renal function. Blood samples will be collected in purple top EDTA tubes for FBC and yellow top tubes 

with separation gel and clot activator for renal function. 

Five blood sample for D-dimer of 3 mL for each sample of blood to be taken in collection blue top 

tubes containing 3.2% sodium citrate. Blood samples for D-dimer, FBC, and renal function will be 

collected from the hospitals and analysed by the local central laboratory. The laboratory will be asked 

to store the sample used for D-dimer analysis until the end of trial to allow for repeat tests if needed. 
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In the event of failure of any of the PK samples, this will be used as a back-up and will be destroyed at 

the end of the trial. 

Each maternal PK sample require about 20 l of blood taken using a Mitra® cartridge from a finger 

prick (2 x 10 µL samples taken on the 2 cartridges of the same device to have one primary and one 

confirmation sample if needed). Sites will be provided with written procedures on how to obtain the 

blood sample using the Mitra® cartridge. Cartridges will be labelled with the date and time the sample 

was taken and with the participant Study Identification number.  

The total volume of blood taken (less than 35 mL) should have no clinical impact on the patient.  

To obtain the umbilical PK blood sample, once the umbilical cord is clamped, it is wiped with antiseptic 

and a syringe and needle is inserted into the vein in the umbilical cord to withdraw a small amount of 

blood. PK samples from the umbilical cord and neonates will be taken using the Mitra® cartridge 

system as described above.  

A blood sample from the neonate (2x10 µL) will be taken using the Mitra® cartridge at the time of the 

routine clinical heel prick test to avoid additional heel pricks.  

PK samples will be placed into suitable sealed biological sample shipping bags and sent weekly to Dr 

Grassin-Delyle’s laboratory at UFR Simone Veil - Santé, University Versailles Saint Quentin (2 avenue 

de la source de la Bièvre, 78180 Montigny le Bretonneux, France) for PK analysis. No participant 

identifiable data will be transferred to the laboratory. Once all analyses for this trial have been 

completed, all blood samples will be destroyed. 

7.7 Follow-up assessments 

The following parameters will be assessed and recorded during the follow-up time of 7 days or until 

discharge whichever is earlier: 

Maternal: 

 Blood lost: Blood lost from incision to 2 hours after the CS will be estimated. The amount of blood 

in sponges and drapes used in surgery and blood loss from suctioning (excluding amniotic fluid) 

will be estimated.  At the end of surgery, a calibrated obstetric drape will be used for 2 hours.  

 Reaction at site of IM injections: Each IM injection site will be inspected for local reactions at the 

same time as PK blood sampling and then daily thereafter (for 7 days or until prior discharge).  

 Vital signs: Participants will have their blood pressure, temperature, heart rate and respiratory 

rate recorded at the time of each PK blood sampling and daily until discharge or day 7. 
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 Treatments: Data on treatments likely to influence PK levels of TXA (blood product transfusion 

and IV fluids administration, TXA or other antifibrinolytics) will be collected from the time of TXA 

administration up to the time of the last PK sample. 

 Adverse events:  As described in Section 9, will be recorded up to 7 days. 

 Clinical Diagnosis of PPH: Clinical diagnosis of PPH up to 24 hours after birth (total blood loss of 

>1000 mL, or any blood loss sufficient to cause haemodynamic instability or requires further 

treatment).  

Neonate:   

 Apgar score recorded 1 and 5 minutes after birth. This is a standard clinical test given to all 

newborns. This test checks a baby's heart rate, muscle tone, and other signs to see if extra medical 

care or emergency care is needed.  

 Adverse events: As described in Section 9, will be recorded up to 7 days. 

7.8 End of trial for participants 

The trial ends at discharge, death or at 7 days, whichever occurs first. 
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7.9 Summary of trial procedures 

Procedure 

Baseline 

Arrival at 
hospital up 
to 1 hour 
before CS 

Immediately 
before TXA 

administration  

(1 hour before 
CS) 

1 hour  (± 30 
min) before CS 

(TXA 
administration) 

 

Follow-up 

After TXA 
administration 

to 24 hours 
after 

Follow-up 

(Discharge, 
death or Day 7, 

whichever 
comes first) 

Initial eligibility assessment 
from medical records 

X 

 

   

Consent  X     

Baseline data and blood 
sample collection:  

 Demographics and 
anthropometric data  

 Vital signs (blood 
pressure, temperature, 
heart rate, respiratory 
rate) 

 Medical and obstetric 
history  

 Blood test: Full blood 
count, renal function, 
D-dimer, PK 

 Foetal status (alive or 
dead, abnormalities, 
congenital or genetic 
problems) 

X 

 

   

Confirm eligibility X     

Randomisation X     

TXA administration as per 
randomisation 

 
 

X   

Maternal Blood samples: 

 Blood samples post-TXA 
for PK at different time 
points over a period of 
24 h. 

 Blood sample for D-
dimer  

 

 

 X  

Post randomisation blood 
sample for FBC and renal 
function 

 

 

 X  

Reaction at IM injection sites 
assessment 

 
 

 X X 
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Vital signs: 

 Blood pressure 

 Temperature 

 Respiratory rate 

 Heart rate 

X 

 

 X X 

Concomitant treatments 
(interventions for 
prevention and treatment 
of PPH, blood products and 
IV fluids) 

 

 

 X  

Measure of blood loss 
within first 2 hours after CS 
 

 
 

 X  

Clinical diagnosis of PPH   X X X 

Interventions for prevention 
and treatment of PPH  

 
 

 X X 

Maternal adverse events    X X 

Neonate status at birth    X  

Cord blood sample when 
umbilical cord is clamped 

 

 

 X  

Neonate Apgar score  
 

 X  

Adverse events in neonate    X X 

Blood Sample from neonate 
(routine heel prick test) 

 

 

 X  

 

7.10 Distinction between standard care and research  

The only departure from standard care is the TXA given about 1 hour prior to CS and extra blood 

sampling. Additionally, we will regularly inspect the IM injection sites.  

7.11 Blood samples analysis 

7.11.1 TXA quantitation 

TXA will be measured with liquid chromatography coupled to mass spectrometry according to an 

analytical method validated following the EMA guideline on bioanalytical method validation 

(EMEA/CHMP/EWP/192217/2009Rev.1 Corr.2)73. The method is linear in the range 1.0-1000.0 µg/mL, 

accuracy is between 88.4 and 96.6% and precision <3.0%. 
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7.11.2 D-dimer quantitation 

Blood for D-dimer assays will be assayed at a central laboratory. A citrate-containing tube will be 

properly filled and mixed via inversion. It will be transported to the laboratory and analysed within 3 

hours. Quantification will be done by immunoassay. 

7.12  Premature exit of trial participant  

Participants may exit the study at any time and for any reason. A previously given consent can be 

withdrawn. The investigator can withdraw a participant from the trial for any safety reason or if it is 

in the participant's best interest.  

If a participant exits the trial prematurely or withdraws consent or refuses consent for continuation, 

data collected up to time of premature exit will be used. Participants who withdraw from the trial with 

less than 6 post treatment PK samples will be replaced to ensure the four intervention groups remain 

balanced.  

7.12.1 Monitoring participants after the premature termination of treatment 

In case of an adverse event to the participant or her baby, the investigator will complete an adverse 

event report and monitor the event until the end of her participation in the research or until it has 

resolved or reached a stable state.  

7.12.2 Procedure for replacing participants 

If consent procedures are complete but the TXA dose is not given in full, the participant will be 

replaced.  

When oral TXA is given and the participant vomits within the first hour of receiving the intervention, 

this participant will be replaced in the study. However, data collection for the participant will continue 

to the trial end.  

Where the CS is delayed and takes place more than 2 hours after the administration of the 

intervention, the participant will be replaced in the study. However, data collection for the participant 

will continue to the trial end.  

If a participant receives the TXA dose but there are less than 6 post treatment evaluable PK samples 

obtained after TXA administration, this participant will be replaced in the study. However, data 

collection for the participant will continue to the trial end.  

Data collected from the replaced patients will be used. 
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7.12.3 Full or partial discontinuation of the study 

LSHTM (the Sponsor) may prematurely discontinue all or part of the trial, temporarily or permanently, 

in the following situations: 

 If new information about the trial drug, in light of which the objectives of the study are unlikely 

to be achieved. 

 LSHTM reserves the right to permanently suspend enrolment at any time if the enrolment 

targets have not been met. 

If the trial is discontinued prematurely, the LSHTM Clinical Trials Unit (CTU) will inform the relevant 

Regulatory Authorities and Ethics Committees of its decision within 15 days, together with justification 

for the decision. 

 

8 TRIAL DRUGS 

8.1 Description and regulatory status of investigational medicinal product(s) 

TXA is sold globally under a variety of trade names for the treatment of bleeding due to general or 

local fibrinolysis in adults and children from one year of age.57 Several brands are licenced for use 

globally. TXA which has Marketing Authorisation from the Regulatory Authority will be purchased 

locally in the participating country . 

Participants will receive a marketed form of tranexamic acid.  

8.2 Preparation, labelling and instruction for administration of trial intervention 

Participants will receive the tranexamic acid at a concentration of 0.5 g/5mL solution.   

Labelling: The outer package of the tranexamic acid will be over-labelled by a qualified Pharmacist 

with the following label: ‘WOMAN-PharmacoTXA trial for clinical trial use only’. The original 

manufacturer labelling will not be altered in any other way.  When a participant is randomised, written 

instructions will appear on the computer screen and it will also be sent by email to the person 

randomising the participant, the Principal Investigator and the LSHTM CTU. Instructions will be as 

follows: 

If randomised to Intravenous administration of TXA: This participant has been randomised to 

INTRAVENOUS ADMINISTRATION OF TRANEXAMIC ACID. Please take TWO ampoules of 0.5 g/5mL. 

Draw up both ampoules in a 10 mL syringe and administer as an intravenous injection at a rate of 1mL 

per minute. Please ensure relevant blood sample is taken beforehand. 
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If randomised to intramuscular administration of TXA: This participant has been randomised to 

INTRAMUSCULAR ADMINISTRATION OF TRANEXAMIC ACID. Please take TWO ampoules of 0.5 g/5mL. 

Draw up EACH ampoule separately in two 5 mL syringes. Please administer as two separate injections 

into the injections into the thigh (rectus femoris or vastus lateralis) or buttocks (gluteal muscles) 

muscles, depending on a clinical assessment of muscle mass. Please ensure relevant blood sample is 

taken beforehand. 

If randomised to oral solution of TXA: This participant has been randomised to ORAL SOLUTION 

ADMINISTRATION OF TRANEXAMIC ACID. Please take EIGHT ampoules of 0.5 g/5mL tranexamic acid. 

Using a syringe, draw up the contents of all eight ampoules (total volume 40 mL) and place in a 

medicine cup. Please ask the woman to drink the whole amount. Participants will be offered a mouth 

rinse to remove the taste of TXA. Please ensure relevant blood sample is taken beforehand. 

If randomised to no TXA: This participant has been randomised to receive NO tranexamic acid. Please 

continue to provide standard care.  

Accountability: Together with a qualified pharmacist (QP), the National Coordinator/National 

Principal Investigator will be responsible for purchasing 500 x 5mL ampoules of 0.5 g/5mL tranexamic 

acid from an approved source in each country. The QP will be responsible for adding a label to the IMP 

box: ‘WOMAN-PharmacoTXA trial for clinical trial use only’. The original manufacturer labelling will 

not be altered in any other way. The drug will be double checked with the qualified pharmacist by 

LSHTM-CTU. The manufacturer, quantity, batch number, expiry date and additional label will be 

checked and recorded. The drug will be stored in accordance with the temperature recommendation 

of the manufacturer until dispatch. 

LSHTM-CTU will instruct the QP when to send the IMP and the quantity needed to trial sites. Records 

of all requests for shipment and all shipments made will be maintained by the QP and stored with the 

National Coordinating Investigator of each country and copies sent to LSHTM-CTU. If the IMP stock 

received is unexpected, wrong or damaged, the stock should be quarantined by the site and LSHTM 

CTU contacted for further actions. 

Storage conditions and supply: In advance of the trial start, the site pharmacist/delegate will carry 

out a risk assessment of suitable storage in the obstetric units to ensure the trial drug is available for 

use without delay. Although TXA is heat stable, it will be stored in a dry place where it is protected 

from excessive heat and freezing. 

Sites will have to report all used trial drugs and those that are lost or damaged, to LSHTM-CTU on a 

Drug Accountability Log.  
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8.3 Known drug reactions and interaction with other therapies 

TXA solution for injection should not be added to blood for transfusion, or to injections containing 

penicillin. 

8.4 Trial restrictions and the use of concomitant medication  

Participants should receive all clinically indicated treatments. There is no restriction on the use of 

concomitant medication. In the event non-trial TXA is given during the time of the PK blood sampling, 

the dose, route of administration, date and time should be recorded on the Case Report Form (CRF). 

8.5 Assessment of compliance with treatment  

IV, IM or oral TXA will be given by investigators at the participating site who will record the date and 

time of administration and who administered the IMP. For the IM route, the body location of each 

TXA injection will also be recorded. If only one or none of the ampoules is administered, the reason 

for this will be recorded in the CRF. The following will not be considered non-compliance with the 

protocol: where a participant dies before receipt of the IMP or where a clinical or protocol allowed 

reason is given for non-administration of the IMP. 

 

9 PHARMACOVIGILANCE 

Maternal events which occur as a consequence of the CS, or events which commonly occur in this 

population independent of exposure to the TXA administration, and those which are study endpoints 

do not need to be reported as an adverse event. Congenital or genetic abnormalities in neonates do 

not need to be reported as adverse events as these events are collected routinely. All other events 

fulfilling the criteria below should be reported. If a participant (both maternal and neonate) develops 

an adverse event, they should be treated in line with local procedures. In the definition below, 

participant refers to both maternal and neonate (s). 
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9.1 Definitions   

Term Definition 

Adverse Event (AE) Any untoward medical occurrence in a participant to whom a 

medicinal product has been administered, including occurrences 

which are not necessarily caused by or related to that product. An 

AE can therefore be any unfavourable and unintended sign 

(including an abnormal laboratory finding), symptom, or disease 

having been absent at baseline, or if present at baseline, appears to 

worsen AND is temporally associated with medical treatment or 

procedure. 

Adverse Reaction (AR) 

 

An untoward and unintended response in a participant to an 

investigational medicinal product which is related to any dose 

administered to that participant. 

The phrase "response to an investigational medicinal product" 

means that a causal relationship between a trial medication and an 

AE is at least a reasonable possibility, i.e. the relationship cannot be 

ruled out. 

All cases judged by either the reporting medically qualified 

professional or the Sponsor as having a reasonable suspected causal 

relationship to the trial medication qualify as adverse reactions. It is 

important to note that this is entirely separate to the known side 

effects listed in Investigator Brochure (IB). It is specifically a temporal 

relationship between taking the drug, the half-life, and the time of 

the event or any valid alternative aetiology that would explain the 

event. 
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Serious Adverse Event 

(SAE) 

A serious adverse event is any untoward medical occurrence that: 

 results in death 

 is life-threatening 

 requires inpatient hospitalisation or prolongation of existing 

hospitalisation 

 results in persistent or significant disability/incapacity 

 consists of a congenital anomaly or birth defect 

Other ‘important medical events’ may also be considered serious if 

they jeopardise the participant or require an intervention to prevent 

one of the above consequences. 

NOTE: The term "life-threatening" in the definition of "serious" 

refers to an event in which the participant was at risk of death at the 

time of the event; it does not refer to an event which hypothetically 

might have caused death if it were more severe. 

Serious Adverse 

Reaction (SAR) 

An adverse event that is both serious and, in the opinion of the 

reporting Investigator, believed with reasonable probability to be 

due to one of the trial treatments, based on the information 

provided. 

Suspected Unexpected 

Serious Adverse 

Reaction (SUSAR) 

A serious adverse reaction, the nature and severity of which is not 

consistent with the information about the medicinal product in 

question set out in the reference safety information: 

 The Reference Safety Information to be used for this trial is the IB. 

 

NB: to avoid confusion or misunderstanding of the difference between the terms “serious” and 

“severe”, the following clarification is provided: “Severe” is often used to describe intensity of a 

specific event, which may be of relatively minor medical significance. “Seriousness” is the regulatory 

definition supplied above. 

9.2 The role of the site investigator  

The investigator must assess the seriousness criteria of each adverse event and record all serious and 

non-serious adverse events in the CRF. 
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The investigator must document serious adverse events as thoroughly as possible and provide a 

definitive medical diagnosis, if possible. Additionally, the causal relationship between the serious 

adverse events and the IMP is needed.  

When completing the Adverse Event reporting form, the investigator will assign a causality using the 

definitions in the table below.  

 
Relationship Description 

Suspected to be 
related 

There is evidence to suggest a causal relationship with administration of the 
trial treatment and the influence of other factors is unlikely. 

Not suspected to 
be related 

There is little or no evidence to suggest there is a causal relationship (e.g. the 
event did not occur within a reasonable time after administration of the trial 
treatment). There is another reasonable explanation for the event (e.g. the 
participant’s clinical condition, other concomitant treatment). 

 
If there is any doubt about the causality, the site Principal Investigator (PI) or medical delegate will 

inform the LSHTM CTU. In the case of discrepant views on causality between the investigator and 

others, all parties will discuss the case. In the event that no agreement is made, both points of view 

are to be recorded and reported onwards as required.  

9.2.1 Serious adverse events  

The investigator must notify the LSHTM CTU within 24 hours of the investigator becoming aware of 

any adverse event which is assessed as being serious (see SAE definition in section 9.1).  

9.2.2 Period during which the investigator must notify the Sponsor of SAEs  

The investigator will notify LSHTM CTU without delay of all serious adverse events: 

 starting from administration of the trial drug 

 throughout the whole follow-up period 

9.2.3 Procedures and deadlines for notifying the Sponsor of SAEs 

The investigator should complete a SAE report form. This report must be signed by the investigator.  

The investigator should provide as much information as possible on the SAE form so that the Sponsor 

can carry out assessment for onward reporting. 

The initial report must be followed up by one or more additional written reports describing the course 

of the event and any additional information required by the sponsor.  
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Whenever possible, the investigator will provide LSHTM CTU with any documents that may be useful 

for medical assessment of the case (medical reports, laboratory test results, results of additional 

exams, etc.). These documents must be anonymized and the study acronym, the trial participant 

screening ID number written on each document provided. 

Any adverse event will be monitored until fully resolved (stabilisation at a level considered acceptable 

by the investigator, or return to the previous state) even if the participant has terminated his/her 

participation in the trial. 

The initial SAE report, follow-up reports, and all other documents must be entered directly onto the 

trial database (eCRF) or sent to the LSHTM CTU by e-mail (WomanPTXA@Lshtm.ac.uk).  

When using the eCRF: 

 The investigator completes the SAE report form in the eCRF, then validates, prints and signs 

the form for the ISF.  

 In case of failure to connect to the eCRF, the investigator should complete, sign and send a 

paper CRF by email to WomanPTXA@Lshtm.ac.uk. In this case, LSHTM CTU will enter the SAE 

report form in the eCRF.  

The investigator must comply with all requests for additional information from relevant authorities.  

For urgent questions relating to an adverse event report, please contact LSHTM CTU using the 

emergency phone number in the ISF. 

9.3 Role of the Sponsor 

The Sponsor, represented by LSHTM CTU, shall continuously assess the safety of the IMP throughout 

the trial.  

9.3.1 Assessment and declaration of serious adverse events 

The LSHTM CTU is responsible for assessing: 

 the seriousness of all reported adverse events, 

 the causal relationship between these adverse events and IMP and/or study procedures and 

any other treatments, 

o all serious adverse events for which the investigator and/or the Sponsor suspect a 

causal relationship with the IMP are classed as suspected serious adverse reactions.  

 the expectedness assessment of the serious adverse reactions 

o any serious adverse reaction whose nature, severity, frequency or outcome is 

inconsistent with the safety information described in the IB, is considered 

unexpected. 

o the expectedness of the serious adverse reaction based on the IB.  
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Any suspected unexpected serious adverse reaction (SUSAR) will be subject to expedited reporting to 

each participating Regulatory Authority, Ethics Committees and the Sponsor within seven working 

days of being reported to the CTU. 

LSHTM CTU will notify all the site PIs about any information reported that could adversely affect the 

safety of the trial participants. 

9.3.2 Analysis and declaration of other safety data 

In the event new safety data becomes available, a reassessment of the risk/benefit ratio of the trial or 

the IMP will be done by the Sponsor.  

The Sponsor will inform relevant Regulatory Authority and Ethics Committees without delay if it 

becomes aware of any safety issue and, if applicable, describe which measures have been taken. 

9.3.3 Annual safety report 

The Sponsor will prepare once yearly throughout the trial duration an annual safety report which will 

be submitted on the anniversary of the regulatory approval which will include, in particular: 

 an analysis of safety data concerning trial participants 

 a description of the participants included in the trial (demographic profile etc.) 

 a list of all the suspected serious adverse reactions that occurred during the period covered 

by the report 

 cumulative summary tabulation of all the serious adverse events that have occurred since the 

beginning of the clinical trial 

9.4 Data Monitoring Committee (DMC) 

The DMC will review on a regular basis accumulating safety data (adverse events and injection site 

reactions) from the ongoing trial, and advise Chief Investigators regarding the continuing safety of 

current participants and those yet to be recruited.  The Sponsor will remain overall responsible for the 

ongoing safety of participants in the trial. The roles and responsibilities of the DMC are detailed in 

Section 15. 

9.5 Reporting urgent safety measures  

If any urgent safety measures are taken the CI/Sponsor shall immediately and in any event no later 

than 3 days from the date the measures are taken, give written notice to the participating Regulatory 

Authorities and Ethics Committees of the measures taken and the circumstances giving rise to those 

measures. 
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9.6 The type and duration of the follow-up of participants after adverse reactions. 

Each IM injection site will be monitored as detailed in section 7.7.  

Adverse events in the participant and her baby(ies) will be monitored up to day 7 or until death or 

discharge whichever is earlier.  

Any SUSAR will need to be reported to the Sponsor irrespective of how long after IMP administration 

the reaction has occurred. All adverse events will need to be followed up until it has resolved or has 

reached a stable state. 

 

10 STATISTICS AND DATA ANALYSIS 

10.1 Sample size calculation 

Using PFIM 3.2.1 software 74 and based on the population pharmacokinetic parameters determined 

in a meta-analysis of the different pharmacokinetic studies published in healthy volunteers and data 

through the IV route in trauma patients 30,75, a sample size of 120 participants will allow estimates 

(Relative Standard Errors < 30%) of the pharmacokinetic parameters of the intravenous, intramuscular 

and oral administration of TXA. Optimal maternal blood sampling times were evaluated and are as 

follows: immediately before TXA administration, and 15, 30 minutes, 1h, 2h, 4h, 8h, 12h and 24h after 

TXA administration. However, if in exceptional circumstances a sample cannot be taken at the optimal 

stated time, flexibility in blood sampling is allowed as detailed in the section 7.5. The actual sampling 

time must be recorded. 

10.2 Planned recruitment rate 

Pregnant women will be enrolled until 120 participants with fully evaluable data are included.   

Evaluable participants must receive the full dose, not vomit the oral dose within 1 hour of 

administration, and have at least 6 post randomisation PK blood samples.  

10.3 Statistical analysis plan 

All statistical calculations will be performed using STATA, unless otherwise specified. All data will be 

presented in the form of summaries sorted by treatment group (cohort) and patient ID. Tabular 

summaries will be presented based on the following grouping:  IM, IV, Oral solution and No TXA. 
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For continuous variables, summary statistics will include sample size, mean, standard deviation, 

median, minimum, and maximum values. Frequencies and percentages will be calculated for 

categorical variables. 

10.3.1 Pharmacokinetic analysis 

All participants who receive the full dose of TXA and did not vomit the oral dose within the first hour 

and have at least six PK samples obtained after TXA administration to determine maternal plasma 

concentrations of TXA will be included in the PK data analysis. The actual blood sampling times will be 

recorded and used in calculations for PK parameter estimation. 

TXA time-courses will be analysed using the nonlinear mixed effect modelling software program 

Monolix 2019R2 version (www.lixoft.eu)76, as previously described.75,77-79 Briefly, parameters will be 

estimated by computing the maximum likelihood estimator of the parameters without any 

approximation of the model (no linearization) using the stochastic approximation expectation 

maximization (SAEM) algorithm combined to a Markov Chain Monte Carlo (MCMC) procedure (to 

ensure full convergence, the MCMC will be fixed to 20 and the iteration number to 1000). Different 

error models will be investigated (i.e. multiplicative, proportional and/or additive error models) to 

describe residual variabilities (expressed as , square root of 2), and the between-subject variabilities 

(expressed as ω, square root of the variance ω2) will be ascribed to an exponential model. The 

Bayesian information criterion (BIC) will be used to test different hypotheses regarding the model, i.e.: 

i. covariate effect(s) on pharmacokinetic parameter(s)  

ii. residual variability model (proportional versus proportional plus additive model)  

iii. structure of the variance-covariance matrix for the ω parameters.  

Main covariates of interest in the population will be age, bodyweight (BW) and renal function, IV fluid 

and blood transfusion volume. Parameter estimates will be standardised for a mean standard 

covariate using an allometric model: Pi = PSTD x (COVi/COVSTD)PWR where PSTD is the standard value of 

parameter and Pi and COVi are the parameter and covariate values of the ith individual. The PWR 

exponents may be estimated from the data. However, for bodyweight, allometric scaling theory 

dictates that these are typically 0.75 and 1 for clearance and volumes terms respectively.46 The 

goodness-of-fit of each model will be evaluated by visual inspection of the individual concentration-

time courses, the observed-predicted (population and individual) concentration scatter plots and the 

prediction-corrected visual predictive checks. 

Placenta transfer and neonate heel prick PK levels: Concentrations will be presented in tabular form 

with mean, median, standard deviation and range as appropriate. For each time point, comparisons 

across groups will be done using the analysis of variance. We will adjust for time between drug 
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administration and sampling. Where both an umbilical cord and neonate heel prick sample is available, 

these will be used to build a PK model with gestational age and birth weight as the main covariates. 

10.3.2 Pharmacodynamic analysis 

D-dimer: Descriptive statistics for D-dimer concentration in maternal blood will be presented in 

tabular form with mean, median, standard deviation and range (minimum and maximum) as 

appropriate. For each time point, comparisons across groups will be done using the analysis of 

variance. The PK data will be combined, and analyses may be conducted to determine a relationship 

between exposure and the effect on D-dimers.  

10.3.3 Safety Parameters 

Full blood count and renal function parameters: Descriptive statistics for baseline and follow-up will 

be presented for each laboratory parameter. Changes from baseline as well as shift tables for 

laboratory parameters will be presented. All laboratory values will be classified as normal, below 

normal (low), or above normal (high) based on normal ranges supplied by the central laboratory. 

Frequencies of abnormal values will be presented in tabular form. For purposes of analyses, laboratory 

results based upon standardized units will be used. 

Vital signs: Descriptive statistics for blood pressures, heart, and respiratory rate will be presented in 

tabular form with mean, median, standard deviation and range (minimum and maximum) as 

appropriate. Number (%) of women with abnormal values in each randomised group will be 

presented. 

Expected adverse events (collected routinely as outcomes for all participant): For each event, the 

number (%) of women in each randomised group will be presented. 

Other adverse events: AEs will be coded by primary system organ class and preferred term using the 

Medical Dictionary for Regulatory Activities (MedDRA). The number of events (n) and number (%) of 

patients with events will be presented. Events will be presented separately for maternal and neonates. 

IM injection skin reaction: Number (%) of women with a reaction and severity of reaction will be 

presented.  

10.3.4 Efficacy:  

Blood loss at 2 hours: Descriptive statistics for maternal blood loss at 2 hours post-partum and total 

blood loss will be presented in tabular form with mean, median, standard deviation and range 

(minimum and maximum) as appropriate. Comparisons across groups will be done using the analysis 

of variance. 
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Clinical diagnosis of PPH: Number (%) of women in each randomised group will be presented. 

10.3.5 Interim analysis 

There are no planned interim analyses. 

10.3.6 Procedure(s) to account for missing data  

If one or more blood samples are not collected, the reason for this will be recorded in the CRF. 

Individual missing covariate data will be ignored in the pharmacokinetics mode 

 

11 DATA MANAGEMENT  

11.1 Data collection 

Information required in the research protocol will be collected first onto a paper CRF and transferred 

to an electronic case report form (eCRF). An explanation should be given by the investigator for each 

missing data. Correction of discordant data on the eCRF will be resolved through queries. In the eCRF, 

the changes in the data will be tracked. Anonymization of the patients will be ensured by using the 

trial participant’s screening number as their unique ID. This will be recorded on each document 

needed for the research.   

11.2 Source data 

Source documents include, but are not limited to, hospital records (from which medical history, 

previous and concurrent medication, clinical outcomes and adverse events may be reported onto the 

CRFs), clinical and office log books, laboratory and pharmacy records, diaries and correspondence. 

CRF entries will be considered source data if data are entered directly onto the CRF as original 

recording (e.g. PK samples). Trial data will be kept confidential and stored securely. On all trial-specific 

documents, other than the consent form, the participant will be referred to by the trial participant 

screening ID number and not by name. 

11.2.1 Case report forms 

Case Report Forms (CRF) to collect data and SAE report forms that will be used in this trial is not 

included in this protocol and is provided separately. 

11.3 Source documents 

The source documents are any original document or item that proves the existence or accuracy of a 

data-point or fact recorded during the trial. Source documents will be kept by the investigator, or by 
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the hospitals in the case of hospital medical records, for the statutory period. The Sponsor requires 

source documents to be kept for 10 years after the end of trial declaration. 

11.4 Data Recording and Record Keeping 

All trial data will be entered on to paper CRFs and then entered onto the trial database by authorised 

site staff. The participants will be identified by a unique trial specific number. The name and any other 

identifying detail will not be included in trial data electronic file used for analysis or publication. An 

ISF containing the essential documents for the trial will be provided by the CTU. The ISF must be 

updated by the trial site throughout the course of the trial.  

11.5 Access to Source Data 

Appropriate agreement will be in place in advance of trial start to allow all parties involved in the study 

direct access to all locations where the study will be carried out, the source data, the source 

documents and the reports, for the purposes of the Sponsor's quality control and audit procedures. 

Site investigators will ensure the persons in charge of monitoring and auditing the clinical trial and of 

quality control have access to the documents and personal data strictly necessary for these tasks, in 

accordance with the statutory and regulatory provisions in force. 

11.6 Data confidentiality 

The persons responsible for the quality control of the trial will take all necessary precautions to ensure 

the confidentiality of information relating to the IMP, the study, the study participants and in 

particular the identity of the participants and the results obtained. 

These persons, as well as the site investigators themselves, are bound by professional secrecy. 

During and after the clinical study, all data collected about the study participants and sent to LSHTM 

CTU by the investigators (or sent to other collaborators) will be anonymised. 

Under no circumstances will the names and addresses of patients be shown.  

The trial will comply with relevant Data Protection regulations including the European Union General 

Data Protection Regulation. 

The Sponsor will ensure that appropriate consent is in place to access any personal information about 

the patient which is necessary for the quality control of the study. 
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11.7 Data processing and storage of documents and data 

11.7.1 Data entry 

Data will be entered electronically directly on to the trial database held by LSHTM CTU. 

11.7.2 Data processing outside of the UK   

Blood samples will be processed within the European Union (France). Anonymised data will be sent 

within the European Union for analysis. 

11.7.3 Archiving 

The specific documents for a clinical trial on a medicinal product for human use will be archived by 

the investigator and the Sponsor for 10 years after the end of the trial. LSHTM CTU are not able to 

archive source data or the ISF for participating sites, however costs associated with archiving will be 

considered in the site agreement. 

11.7.4 Ownership of the data  

LSHTM is the owner of the data of this trial. The data cannot be used or disclosed to a third party 

without its prior permission. 

 

12 MONITORING, AUDIT & INSPECTION 

12.1 General organisation 

The Sponsor (LSHTM) will ensure the safety and respect of individuals who have agreed to participate 

in the trial. The Sponsor have in place quality assurance systems for monitoring the implementation 

of the study at the study sites. 

12.2 Strategy for site opening 

Participating investigators and trial sites have been identified from the network of obstetricians that 

was established during the WOMAN and WOMAN-2 trials. Before the trial can start at any site, all 

relevant regulatory and ethics approvals must be in place and the site Principal Investigator must 

agree to conduct the trial according to the Protocol, Good Clinical Practice guidelines and all the 

relevant regulations. Recruitment to the trial can only start once IMP have been released and the sites 

have been trained on the protocol and trial procedures. 
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12.3 Monitoring 

The trial will be conducted in accordance with the current approved protocol, ICH-GCP, each 

participating country’s relevant regulations and the Trial’s written procedures. A monitoring plan will 

be made based on the risks identified in the Risk Assessment. The LSHTM CTU or country delegate will 

monitor the trial to ensure the rights, safety, and wellbeing of the trial participants and to ensure the 

accuracy of the data. All site investigators will be trained in the trial procedures and have extensive 

guidance. LSHTM CTU will require investigators and their institutions to provide access to source data 

and documents and all trial related documents for monitoring, audits, ethics committees review and 

regulatory inspection. All trial-related and source documents including medical records, original 

consent forms and original CRFs must be kept safely. Investigators must plan in advance of the trial 

start where the trial-related documents will be stored and how they will be accessed. All documents 

must be made available when required for monitoring/audit/inspection during the course of the trial 

and for up to 10 years after the end of the overall trial. 

12.4 Case report form  

All information required by the protocol will be entered onto paper CRFs and then in the eCRFs. The 

trial sites will have access to the eCRFs via a web-based data collection system. Access will be by 

individual unique username and password. Automatic consistency checks will ensure the data are 

verified immediately upon entry. An audit trail will be kept of all changes.  

12.5 Management of non-compliances  

Any events that occur as a result of the investigators or any other individual involved in conducting 

the study failing to comply with the protocol, standard operating procedures, good clinical practice or 

statutory and regulatory requirements must be recorded on a ‘Breach Form’ and sent to LSHTM CTU. 

Additionally, any local institutional procedures in relation to non-compliance must be followed.  

LSHTM CTU has its own procedures for managing these non-compliances. All non-compliances must 

be reported to the Sponsor as soon as possible, and no later than 24 hours of identifying a non-

compliance has occurred.  

A “serious breach” is a breach which is likely to affect to a significant degree: 

a) The safety or physical or mental integrity of the participants of the trial; or 

b) The scientific value of the trial 
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In the event that a serious breach is suspected, the site must inform the CTU within one working day 

of becoming aware of the event. The CTU will report all serious breaches to the relevant REC 

committees, regulatory authorities within the timeline required by the participating country. 

12.6 Audits/inspections 

The Sponsor will also be responsible for auditing all aspects of the trial. The site PIs agree to accept 

the quality assurance audits carried out by the Sponsor as well as the inspections carried out by the 

MHRA. All data, documents and reports may be subject to regulatory audits and inspections. An audit 

can be carried out at any time by independent individuals appointed by the Sponsor. The aim of the 

audits is to ensure the quality of the study, the validity of the results and compliance with the 

legislation and regulations in force. The audit may encompass all stages of the study, from the 

development of the protocol to the publication of the results and the storage of the data used or 

produced as part of the study. 

12.7 Principal Investigator's responsibilities 

Coordination within each participating hospital will be through a site PI whose responsibility will be 

detailed in an agreement in advance of starting the trial and will include: 

 personally supervise the study at site; 

 before and if needed during the trial, obtain all institutional appropriate approvals / 

favourable opinion 

 delegate trial related responsibilities only to suitably trained and qualified personnel; 

 document delegation of duties to appropriately qualified persons; 

 train relevant medical, nursing and other staff to ensure that they remain aware of the state 

of the current knowledge, the trial and its procedures; 

 agree to comply with the final trial Protocol and any relevant amendments; 

 ensure that all potentially eligible patients are considered promptly for the trial; 

 ensure consent is obtained in line with approved procedures; 

 ensure that the data are collected, completed and transmitted to the CTU in a timely manner; 

 ensure all adverse events are reported promptly to the CTU; 

 ensure blood samples are collected and prepared in line with the protocol and trial guidance; 

 ensure the Investigator Site File is up-to-date and complete; 

 account for trial drug at their site; 

 ensure appropriate storage of trial drug; 

 ensure the trial is conducted in accordance with ICH GCP and relevant country-specific 

regulations including clinical trial regulations and data protection laws; 

 allow access to source data, including participants’ medical records for monitoring, audit and 

inspection; 

http://www.chusa.jussieu.fr/urcest/sous_cadre.php?fich=Lexique/new_index.php?isphp=0&amp;fich=EC/legislation/Dispositionslegislativessponsor.htm
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 be responsible for archiving all original trial documents including medical records, 

investigator’s study file, consent forms and data forms for at 10 years after the end of the 

trial. 

 

13  ETHICAL AND REGULATORY CONSIDERATIONS 

13.1 Consent  

Please, see section 7.2 for details on methods for informing and obtaining consent from the research 

participants. 

13.2 Legal obligations  

13.2.1 The Sponsor's role 

This trial is sponsored by the LSHTM and its responsibilities coordinated by the LSHTM CTU. The CTU 

may delegate responsibilities to third parties which will be outlined in relevant agreements. The 

responsibilities of the CTU will be overseen by the Trial Management Group with day to day 

responsibilities with the Trial Manager. 

13.2.2 Request for approval  

Approval from all relevant National and Local Ethics Committee will be obtained including LSHTM, 

sites and county level. Additionally, approval from the relevant drug regulatory agencies will be 

obtained as required.  

13.2.3 Modifications to the trial 

Any substantial amendment which may be needed to the protocol must be approved by the Sponsor. 

After approval is given, prior to implementing the amendment, approval from the relevant Regulatory 

Authorities and Ethics Committees must be obtained. 

The information sheet and the consent form can be revised if necessary, in particular if there is 

substantial amendment to the study or if adverse reactions occur. 

13.2.4 End of study and final study report 

The end of the trial is defined as the date on which data for all participants is locked and data entry 

privileges are withdrawn from the trial database. A declaration of the end of a clinical trial will be sent 

to the relevant Regulatory Authorities within 90 days of the end of the trial. 

A final study report will be to be sent to relevant Regulatory Authorities and Ethics Committees within 

one year of the end of the trial.  

http://ec.europa.eu/health/files/eudralex/vol-10/declaration_end_trial_form.doc
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13.3  Peer review 

The trial was funded after an open competition with blinded peer review by Wellcome and Bill & 

Melinda Gates Foundation. 

13.4 Regulatory Compliance  

The trial will not commence until a Clinical Trial Authorisation is obtained from relevant Regulatory 

Authorities and Ethics Committees and a favourable opinion is received.  

The protocol and trial conduct will comply with the Medicines for Human Use (Clinical Trials) 

Regulations 2004 and any relevant amendments. 

Before any site can enrol patients into the study, the CIs/PI or designee will ensure that appropriate 

approvals from participating organisations are in place. 

For any amendment to the study, the CI or designee, in agreement with the Sponsor will submit an 

application to the appropriate bodies for review and approval. The CI or designee will work with sites 

so they can put the necessary arrangements in place to implement the amendment. 

13.5  Protocol compliance  

Please, see section 12.5. 

13.6  Data protection and patient confidentiality  

Please, see section 11.6. 

 13.7  Financial and other competing interests for the Chief Investigator, PIs at each site and 

committee members for the overall trial management  

The personnel involved in this trial has no financial or other competing interests to disclose. 

 13.8  Indemnity 

13.8.1 Sources of funding for the trial  

LSHTM has received funding from Wellcome and Bill & Melinda Gates Foundation. The study is being 

conducted as an academic collaboration between LSHTM, participating obstetric units in Pakistan and 

Zambia and UFR Simone Veil - Santé, University Versailles Saint Quentin, France. 
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13.8.2 Insurance 

LSHTM accepts responsibility attached to its sponsorship of the trial and, as such, would be 

responsible for claims for any non-negligent harm suffered by anyone as a result of participating in 

this trial. The indemnity is renewed on an annual basis and LSHTM assures that it will continue renewal 

of the indemnity for the duration of this trial. 

13.9 Access to the final trial dataset 

Each site will have continuous access to their own data as the trial is ongoing. The final dataset will be 

reviewed and published by group authorship consisting of members of the Protocol Committee and 

key participating site collaborators.  

Once all pre-planned analyses are completed, the totally anonymised dataset, protocol, published 

manuscript, data dictionary and any other relevant trial documents will be made freely available on 

the LSHTM CTU data platform: https://ctu-app.lshtm.ac.uk/freebird/ 

 

14  DISSEMINATION POLICY 

14.1  Dissemination policy 

As Sponsor, LSHTM has the right and responsibility to ensure the results of this study are published. 

The main publication will be done as a group authorship consisting of the Protocol Committee. Once 

the pre-specified analysis is completed and data made freely available, anyone can use the trial data.  

A final study report will be to be sent to the relevant Regulatory Authorities and Ethics Committees 

within one year of the end of the trial. 

There are no plans to notify all participants of the outcome of the trial. However, participants can 

request a copy of the final results and each site will maintain a log of patients/families who would like 

a copy. LSHTM CTU provide copies to each site to send onwards. 

14.1.1 Funders’ acknowledgements  

LSHTM has a legal responsibility to acknowledge in all relevant publications that they received funding 

from the Wellcome and Bill & Melinda Gates Foundation. 

Funders do not have review and publication rights of the data from the trial. 

https://ctu-app.lshtm.ac.uk/freebird/
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14.2  Authorship eligibility guidelines and any intended use of professional writers 

This study is being conducted as an academic collaboration. All parties who contribute significantly to 

this study will be named in the final publication. 

Professional medical writers will not be hired to write dissemination material about the results of this 

trial. 

 

15 ROLES AND RESPONSIBILITIES 

 

i. FUNDING AND SUPPORT IN KIND 

This trial is funded by Wellcome and the Bill & Melinda Gates Foundation. 

ii. ROLE OF TRIAL SPONSOR AND FUNDER 

The funders had no role in the design of the trial and will not have a role in its conduct, data collection, 

analysis, and interpretation, manuscript preparation, review, and approval, and publication of the 

results. The Sponsor is responsible for the approval of any substantial amendment which may be 

needed to the protocol. After approval is given, the Sponsor must obtain, prior to implementing the 

amendment, approval from the relevant Regulatory Authorities and Ethics Committees. The Sponsor 

is responsible for reporting serious adverse events as per each country’s requirement and all serious 

breaches to relevant Regulatory Authority and Ethics Committees. 

iii. ROLES AND RESPONSIBILITIES OF TRIAL MANAGEMENT GROUPS & INDIVIDUALS 

Protocol Development Committee: This includes the Chief Investigators (CIs), site Principal 

Investigators (PIs) and participating clinicians and study staff. Its role is to ensure that the study 

protocol is scientifically appropriate and that all ethical, regulatory and scientific aspects of the trial 

have been considered. If the protocol requires amending, this committee will review and recommend 

any changes. The final decision for any amendment to the protocol resides with the Sponsor.  

Members of the Protocol Development Committee: 

 Haleema Shakur-Still: Study design, drafting and finalising the protocol  

 Ian Roberts: Study design, drafting the protocol and finalising the protocol 

 Rizwana Chaudhri: Study design 

 Stanislas Grassin-Delyle: Pharmacokinetic methods and analysis 

 Roberto Picetti: Study design and drafting the protocol 

 Monica Arribas: Study design and drafting the protocol 
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Data Monitoring Committee (DMC):  

The primary responsibility for monitoring and final decisions about safety of participants in the trial 

lies with the Sponsor. Independent oversight of the safety of participants will be provided by an 

independent DMC. The composition of the DMC is provided in Appendix 3. 

The DMC will review on a regular basis accumulating safety data (adverse events and injection site 

reactions) from the ongoing trial, and advise Chief Investigators regarding the continuing safety of 

current participants and those yet to be recruited.  Data on the type, frequency and severity of AEs in 

mother and neonate will be reported to the DMC. 

The DMC membership includes expertise in clinical trials, the use of tranexamic in obstetrics and 

gynaecology, care of women during childbirth and postnatal period and care of the newborn. The 

committee members are familiar with the safety profile of the drug.  

The DMC Charter includes, but is not limited to, defining: 

 the schedule and format of the DMC meetings; 

 the format for presentation of data; 

 the method and timing of providing interim reports. 

The DMC members are independent of the Sponsor, ethics committees, regulatory agencies, 

investigators, clinical care of the trial participants, and all trial operations.  

Trial Management Group: The Trial Management Group will comprise the CI, trial manager, data 

manager and statistical expert. They will have responsibility for the day to day management of the 

trial. They will meet regularly to ensure that the trial is progressing according to the protocol.  

 

  



WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 55 of 69 

  

16 REFERENCES 

1. Calvert C, Thomas SL, Ronsmans C, Wagner KS, Adler AJ, Filippi V. Identifying regional variation 
in the prevalence of postpartum haemorrhage: a systematic review and meta-analysis. PLoS One 2012; 
7(7): e41114.  DOI: 10.1371/journal.pone.0041114. 
2. Carroli G, Cuesta C, Abalos E, Gulmezoglu AM. Epidemiology of postpartum haemorrhage: a 
systematic review. Best Pract Res Clin Obstet Gynaecol 2008; 22(6): 999-1012.  DOI: 
10.1016/j.bpobgyn.2008.08.004. 
3. World Health Organization (WHO), UNICEF, UNFPA, The World Bank. Trends in maternal 
mortality: 1990 to 2010. 2012. 
https://www.who.int/reproductivehealth/publications/monitoring/9789241503631/en/. 
4. Say L, Chou D, Gemmill A, et al. Global causes of maternal death: a WHO systematic analysis. 
Lancet Glob Health 2014; 2(6): e323-33.  DOI: 10.1016/S2214-109X(14)70227-X. 
5. McCormack PL. Tranexamic acid: a review of its use in the treatment of hyperfibrinolysis. 
Drugs 2012; 72(5): 585-617.  DOI: 10.2165/11209070-000000000-00000. 
6. Cesarman-Maus G, Hajjar KA. Molecular mechanisms of fibrinolysis. Br J Haematol 2005; 
129(3): 307-21.  DOI: 10.1111/j.1365-2141.2005.05444.x. 
7. WOMAN Trial Collaborators. Effect of early tranexamic acid administration on mortality, 
hysterectomy, and other morbidities in women with post-partum haemorrhage (WOMAN): an 
international, randomised, double-blind, placebo-controlled trial. Lancet 2017; 389(10084): 2105-16.  
DOI: 10.1016/S0140-6736(17)30638-4. 
8. Gayet-Ageron A, Prieto-Merino D, Ker K, et al. Effect of treatment delay on the effectiveness 
and safety of antifibrinolytics in acute severe haemorrhage: a meta-analysis of individual patient-level 
data from 40 138 bleeding patients. Lancet 2018; 391(10116): 125-32.  DOI: 10.1016/S0140-
6736(17)32455-8. 
9. Picetti R, Shakur-Still H, Medcalf RL, Standing JF, Roberts I. What concentration of tranexamic 
acid is needed to inhibit fibrinolysis? A systematic review of pharmacodynamics studies. Blood Coagul 
Fibrinolysis 2019; 30(1): 1-10.  DOI: 10.1097/MBC.0000000000000789. 
10. Puigdellivol E, Carral ME, Moreno J, Pla-Delfina JM, Jane F. Pharmacokinetics and absolute 
bioavailability of intramuscular tranexamic acid in man. Int J Clin Pharmacol Ther Toxicol 1985; 23(6): 
298-301. 
11. Sano M, Hakusui H, Kojima C, Akimoto T. Absorption and Excretion of Tranexamic Acid 
following Intravenous, Intramuscular and Oral Administrations in Healthy Volunteers. Rinsho 
yakuri/Japanese Journal of Clinical Pharmacology and Therapeutics 1976; 7(4): 375-82.  DOI: 
10.3999/jscpt.7.375. 
12. Ducloy-Bouthors AS, Jeanpierre E, Saidi I, et al. TRAnexamic acid in hemorrhagic CESarean 
section (TRACES) randomized placebo controlled dose-ranging pharmacobiological ancillary trial: 
study protocol for a randomized controlled trial. Trials 2018; 19(1): 149.  DOI: 10.1186/s13063-017-
2421-6. 
13. Costantine MM. Physiologic and pharmacokinetic changes in pregnancy. Frontiers in 
Pharmacology 2014; 5: 65.  DOI: 10.3389/fphar.2014.00065. 
14. Mavrides E, Allard S, Chandraharan E, et al. Prevention and Management of Postpartum 
Haemorrhage. BJOG 2016; 124: e106-e49.  DOI: 10.1111/1471-0528.14178@10.1111/(ISSN)1471-
0528.GUIDELINES. 
15. Leduc D, Senikas V, Lalonde AB, Clinical Practice Obstetrics C. Active management of the third 
stage of labour: prevention and treatment of postpartum hemorrhage. J Obstet Gynaecol Can 2009; 
31(10): 980-93.  DOI: 10.1016/S1701-2163(16)34329-8. 
16. Pinheiro MB, Gomes KB, Dusse LM. Fibrinolytic system in preeclampsia. Clin Chim Acta 2013; 
416: 67-71.  DOI: 10.1016/j.cca.2012.10.060. 
17. Moiz B. A Review of Hemostasis in Normal Pregnancy and Puerperium. National Journal of 
Health Sciences 2017; 2: 123-7.  DOI: 10.21089/njhs.23.0123. 
18. Kawaguchi S, Yamada T, Takeda M, et al. Changes in d-dimer levels in pregnant women 
according to gestational week. Pregnancy Hypertens 2013; 3(3): 172-7.  DOI: 
10.1016/j.preghy.2013.03.003. 
19. Baboolall U, Zha Y, Gong X, Deng DR, Qiao F, Liu H. Variations of plasma D-dimer level at 
various points of normal pregnancy and its trends in complicated pregnancies: A retrospective 
observational cohort study. Medicine 2019; 98(23): e15903.  DOI: 10.1097/md.0000000000015903. 

https://www.who.int/reproductivehealth/publications/monitoring/9789241503631/en/


WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 56 of 69 

  

20. Endo-Kawamura N, Obata-Yasuoka M, Yagi H, et al. Higher D-dimer level in the early third 
trimester predicts the occurrence of postpartum hemorrhage. J Perinat Med 2016; 44(5): 551-6.  DOI: 
10.1515/jpm-2015-0287. 
21. Epiney M, Boehlen F, Boulvain M, et al. D-dimer levels during delivery and the postpartum. J 
Thromb Haemost 2005; 3(2): 268-71.  DOI: 10.1111/j.1538-7836.2004.01108.x. 
22. Hedengran KK, Andersen MR, Stender S, Szecsi PB. Large D-Dimer Fluctuation in Normal 
Pregnancy: A Longitudinal Cohort Study of 4,117 Samples from 714 Healthy Danish Women. Obstet 
Gynecol Int 2016; 2016: 3561675.  DOI: 10.1155/2016/3561675. 
23. Stegnar M, Meglic ̆A, Meglic ̆L, Novak-Antolic ̆Ž. Fibrinolysis after delivery: caesarean section 
versus vaginal delivery. Fibrinolysis 1994; 8(5): 270-5.  DOI: https://doi.org/10.1016/0268-
9499(94)90015-9. 
24. Ker K, Prieto-Merino D, Roberts I. Systematic review, meta-analysis and meta-regression of 
the effect of tranexamic acid on surgical blood loss. Br J Surg 2013; 100(10): 1271-9.  DOI: 
10.1002/bjs.9193. 
25. Moore KA, Morin I, Marenco T, Lavigne JR, Morelli G. Pharmacokinetic studies in women of 2 
novel oral formulations of tranexamic acid therapy for heavy menstrual bleeding. Am J Ther 2012; 
19(3): 190-8.  DOI: 10.1097/MJT.0b013e318205427a. 
26. FDA. Lysteda approval package, 2004. 
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2004/022430Orig1s002.pdf 
27. FDA. Lysteda. Pharmacology/toxicology review and evaluation, 2009. 
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2004/022430Orig1s002.pdf 
28. Pilbrant A, Schannong M, Vessman J. Pharmacokinetics and bioavailability of tranexamic acid. 
Eur J Clin Pharmacol 1981; 20(1): 65-72. 
29. Sindet-Pedersen S. Distribution of tranexamic acid to plasma and saliva after oral 
administration and mouth rinsing: a pharmacokinetic study. J Clin Pharmacol 1987; 27(12): 1005-8. 
30. Grassin-Delyle S, Semeraro M, Foissac F, et al. Tranexamic acid through intravenous, 
intramuscular and oral routes: an individual participant data meta-analysis of pharmacokinetic studies 
in healthy volunteers. Fundam Clin Pharmacol 2019; 33(6): 670-8.  DOI: 10.1111/fcp.12474. 
31. Shakur H, Beaumont D, Pavord S, Gayet-Ageron A, Ker K, Mousa HA. Antifibrinolytic drugs for 
treating primary postpartum haemorrhage. Cochrane Database Syst Rev 2018; 2: CD012964.  DOI: 
10.1002/14651858.CD012964. 
32. Vogel JP, Oladapo OT, Dowswell T, Gulmezoglu AM. Updated WHO recommendation on 
intravenous tranexamic acid for the treatment of post-partum haemorrhage. Lancet Glob Health 
2018; 6(1): e18-e9.  DOI: 10.1016/S2214-109X(17)30428-X. 
33. Ducloy-Bouthors AS, Duhamel A, Kipnis E, et al. Postpartum haemorrhage related early 
increase in D-dimers is inhibited by tranexamic acid: haemostasis parameters of a randomized 
controlled open labelled trial. Br J Anaesth 2016; 116(5): 641-8.  DOI: 10.1093/bja/aew021. 
34. Sentilhes L, Winer N, Azria E, et al. Tranexamic Acid for the Prevention of Blood Loss after 
Vaginal Delivery. N Engl J Med 2018; 379(8): 731-42.  DOI: 10.1056/NEJMoa1800942. 
35. Ker K, Shakur H, Roberts I. Does tranexamic acid prevent postpartum haemorrhage? A 
systematic review of randomised controlled trials. BJOG 2016; 123(11): 1745-52.  DOI: 10.1111/1471-
0528.14267. 
36. Novikova N, Hofmeyr GJ, Cluver C. Tranexamic acid for preventing postpartum haemorrhage. 
Cochrane Database Syst Rev 2015; (6): CD007872.  DOI: 10.1002/14651858.CD007872.pub3. 
37. Franchini M, Mengoli C, Cruciani M, et al. Safety and efficacy of tranexamic acid for prevention 
of obstetric haemorrhage: an updated systematic review and meta-analysis. Blood Transfus 2018; 
16(4): 329-37.  DOI: 10.2450/2018.0026-18. 
38. Topsoee MF, Settnes A, Ottesen B, Bergholt T. A systematic review and meta-analysis of the 
effect of prophylactic tranexamic acid treatment in major benign uterine surgery. Int J Gynaecol Obstet 
2017; 136(2): 120-7.  DOI: 10.1002/ijgo.12047. 
39. Ker K, Roberts I, Chaudhri R, et al. Tranexamic acid for the prevention of postpartum bleeding 
in women with anaemia: study protocol for an international, randomised, double-blind, placebo-
controlled trial. Trials 2018; 19(1): 712.  DOI: 10.1186/s13063-018-3081-x. 
40. Peitsidis P, Kadir RA. Antifibrinolytic therapy with tranexamic acid in pregnancy and 
postpartum. Expert Opin Pharmacother 2011; 12(4): 503-16.  DOI: 10.1517/14656566.2011.545818. 
41. Tetruashvili NK. [Hemostatic therapy for hemorrhages during first and second trimesters]. 
Anesteziol Reanimatol 2007; (6): 46-8. 

https://doi.org/10.1016/0268-9499(94)90015-9
https://doi.org/10.1016/0268-9499(94)90015-9
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2004/022430Orig1s002.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2004/022430Orig1s002.pdf


WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 57 of 69 

  

42. CRASH-2 trial collaborators, Shakur H, Roberts I, et al. Effects of tranexamic acid on death, 
vascular occlusive events, and blood transfusion in trauma patients with significant haemorrhage 
(CRASH-2): a randomised, placebo-controlled trial. Lancet 2010; 376(9734): 23-32.  DOI: 
10.1016/S0140-6736(10)60835-5. 
43. Ker K, Edwards P, Perel P, Shakur H, Roberts I. Effect of tranexamic acid on surgical bleeding: 
systematic review and cumulative meta-analysis. BMJ 2012; 344: e3054.  DOI: 10.1136/bmj.e3054. 
44. Roos YB, Rinkel GJ, Vermeulen M, Algra A, van Gijn J. Antifibrinolytic therapy for aneurysmal 
subarachnoid haemorrhage. Cochrane Database Syst Rev 2003; (2): CD001245.  DOI: 
10.1002/14651858.CD001245. 
45. Sprigg N, Flaherty K, Appleton JP, et al. Tranexamic acid for hyperacute primary IntraCerebral 
Haemorrhage (TICH-2): an international randomised, placebo-controlled, phase 3 superiority trial. 
Lancet 2018; 391(10135): 2107-15.  DOI: 10.1016/S0140-6736(18)31033-X. 
46. CRASH-2 Collaborators IBS. Effect of tranexamic acid in traumatic brain injury: a nested 
randomised, placebo controlled trial (CRASH-2 Intracranial Bleeding Study). BMJ 2011; 343: d3795.  
DOI: 10.1136/bmj.d3795. 
47. Yutthakasemsunt S, Kittiwatanagul W, Piyavechvirat P, Thinkamrop B, Phuenpathom N, 
Lumbiganon P. Tranexamic acid for patients with traumatic brain injury: a randomized, double-
blinded, placebo-controlled trial. BMC Emerg Med 2013; 13: 20.  DOI: 10.1186/1471-227X-13-20. 
48. Zehtabchi S, Abdel Baki SG, Falzon L, Nishijima DK. Tranexamic acid for traumatic brain injury: 
a systematic review and meta-analysis. Am J Emerg Med 2014; 32(12): 1503-9.  DOI: 
10.1016/j.ajem.2014.09.023. 
49. CRASH-3 trial collaborators. Effects of tranexamic acid on death, disability, vascular occlusive 
events and other morbidities in patients with acute traumatic brain injury (CRASH-3): a randomised, 
placebo-controlled trial. Lancet 2019.  DOI: 10.1016/S0140-6736(19)32233-0. 
50. Prutsky G, Domecq JP, Salazar CA, Accinelli R. Antifibrinolytic therapy to reduce haemoptysis 
from any cause. Cochrane Database Syst Rev 2016; 11: CD008711.  DOI: 
10.1002/14651858.CD008711.pub3. 
51. Wand O, Guber E, Guber A, Epstein Shochet G, Israeli-Shani L, Shitrit D. Inhaled Tranexamic 
Acid for Hemoptysis Treatment: A Randomized Controlled Trial. Chest 2018; 154(6): 1379-84.  DOI: 
10.1016/j.chest.2018.09.026. 
52. Bryant-Smith AC, Lethaby A, Farquhar C, Hickey M. Antifibrinolytics for heavy menstrual 
bleeding. Cochrane Database Syst Rev 2018; 4: CD000249.  DOI: 10.1002/14651858.CD000249.pub2. 
53. Gharaibeh A, Savage HI, Scherer RW, Goldberg MF, Lindsley K. Medical interventions for 
traumatic hyphema. Cochrane Database Syst Rev 2013; (12): CD005431.  DOI: 
10.1002/14651858.CD005431.pub3. 
54. Hopkins U, Arias CY. Large-volume IM injections: A review of best practices. Oncology Nurse 
Advisor, 2013. 
https://media.oncologynurseadvisor.com/documents/44/ona_feature0213_injections_10767.pdf 
55. CRASH-2 collaborators, Roberts I, Shakur H, et al. The importance of early treatment with 
tranexamic acid in bleeding trauma patients: an exploratory analysis of the CRASH-2 randomised 
controlled trial. Lancet 2011; 377(9771): 1096-101, 101 e1-2.  DOI: 10.1016/S0140-6736(11)60278-X. 
56. Cyklokapron Tablets. 2018. 
https://www.medicines.org.uk/emc/medicine/16512/SPC/Cyklokapron+Tablets/. 
57. Cyklokapron Injection. 2019. https://www.medicines.org.uk/emc/product/1077/smpc. 
58. Heit JA, Kobbervig CE, James AH, Petterson TM, Bailey KR, Melton LJ, 3rd. Trends in the 
incidence of venous thromboembolism during pregnancy or postpartum: a 30-year population-based 
study. Ann Intern Med 2005; 143(10): 697-706.  DOI: 10.7326/0003-4819-143-10-200511150-00006. 
59. Pealing L, Perel P, Prieto-Merino D, Roberts I, Collaborators C-T. Risk factors for vascular 
occlusive events and death due to bleeding in trauma patients; an analysis of the CRASH-2 cohort. 
PLoS One 2012; 7(12): e50603.  DOI: 10.1371/journal.pone.0050603. 
60. Gilad O, Merlob P, Stahl B, Klinger G. Outcome following tranexamic acid exposure during 
breastfeeding. Breastfeed Med 2014; 9(8): 407-10.  DOI: 10.1089/bfm.2014.0027. 
61. Verstraete M. Clinical application of inhibitors of fibrinolysis. Drugs 1985; 29(3): 236-61.  DOI: 
10.2165/00003495-198529030-00003. 
62. Kullander S, Nilsson IM. Human placental transfer of an antifibrinolytic agent (AMCA). Acta 
Obstet Gynecol Scand 1970; 49(3): 241-2.  DOI: 10.3109/00016347009157244. 

https://media.oncologynurseadvisor.com/documents/44/ona_feature0213_injections_10767.pdf
https://www.medicines.org.uk/emc/medicine/16512/SPC/Cyklokapron+Tablets/
https://www.medicines.org.uk/emc/product/1077/smpc


WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 58 of 69 

  

63. Walzman M, Bonnar J. Effects of tranexamic acid on the coagulation and fibrinolytic systems 
in pregnancy complicated by placental bleeding. Arch Toxicol Suppl 1982; 5: 214-20.  DOI: 
10.1007/978-3-642-68511-8_39. 
64. Andersson L, Nilsson IM, Nilehn JE, Hedner U, Granstrand B, Melander B. Experimental and 
clinical studies on AMCA, the antifibrinolytically active isomer of p-aminomethyl cyclohexane 
carboxylic acid. Scand J Haematol 1965; 2(3): 230-47. 
65. Gai MY, Wu LF, Su QF, Tatsumoto K. Clinical observation of blood loss reduced by tranexamic 
acid during and after caesarian section: a multi-center, randomized trial. Eur J Obstet Gynecol Reprod 
Biol 2004; 112(2): 154-7.  DOI: 10.1016/s0301-2115(03)00287-2. 
66. Wang Y, Liu S, He L. Prophylactic use of tranexamic acid reduces blood loss and transfusion 
requirements in patients undergoing cesarean section: A meta-analysis. J Obstet Gynaecol Res 2019; 
45(8): 1562-75.  DOI: 10.1111/jog.14013. 
67. Ahmadzia HK, Phillips JM, Katler QS, James AH. Tranexamic Acid for Prevention and Treatment 
of Postpartum Hemorrhage: An Update on Management and Clinical Outcomes. Obstet Gynecol Surv 
2018; 73(10): 587-94.  DOI: 10.1097/OGX.0000000000000597. 
68. Frimat M, Decambron M, Lebas C, et al. Renal Cortical Necrosis in Postpartum Hemorrhage: A 
Case Series. Am J Kidney Dis 2016; 68(1): 50-7.  DOI: 10.1053/j.ajkd.2015.11.022. 
69. Li C, Gong Y, Dong L, Xie B, Dai Z. Is prophylactic tranexamic acid administration effective and 
safe for postpartum hemorrhage prevention?: A systematic review and meta-analysis. Medicine 2017; 
96(1): e5653.  DOI: 10.1097/md.0000000000005653. 
70. Pfizer. Cyklokapron. 2011. 
71. Melander B, Gliniecki G, Granstrand B, Hanshoff G. Biochemistry and toxicology of amikapron; 
the antifibrinolytically active isomer of AMCHA. (A comparative study with epsilon-aminocaproic acid). 
Acta Pharmacol Toxicol (Copenh) 1965; 22(4): 340-52.  DOI: 10.1111/j.1600-0773.1965.tb01829.x. 
72. Morita H, Tachizawa H, Akimoto T. Evaluation of safety of tranexamic acid: teratogenic effects 
in mice and rats. Oyo Yakuri 1971; 5: 415-20. 
73. Fabresse N, Fall F, Etting I, Devillier P, Alvarez JC, Grassin-Delyle S. LC-MS/MS determination 
of tranexamic acid in human plasma after phospholipid clean-up. J Pharm Biomed Anal 2017; 141: 
149-56.  DOI: 10.1016/j.jpba.2017.04.024. 
74. Bazzoli C, Retout S, Mentre F. Design evaluation and optimisation in multiple response 
nonlinear mixed effect models: PFIM 3.0. Comput Methods Programs Biomed 2010; 98(1): 55-65.  DOI: 
10.1016/j.cmpb.2009.09.012. 
75. Grassin-Delyle S, Theusinger OM, Albrecht R, et al. Optimisation of the dosage of tranexamic 
acid in trauma patients with population pharmacokinetic analysis. Anaesthesia 2018.  DOI: 
10.1111/anae.14184. 
76. Kuhn E, Lavielle M. Maximum likelihood estimation in nonlinear mixed effects models. 
Comput Stat Data Anal 2005; 49(4): 1020-38.  DOI: 10.1016/j.csda.2004.07.002. 
77. Grassin-Delyle S, Couturier R, Abe E, Alvarez JC, Devillier P, Urien S. A practical tranexamic acid 
dosing scheme based on population pharmacokinetics in children undergoing cardiac surgery. 
Anesthesiology 2013; 118(4): 853-62.  DOI: 10.1097/ALN.0b013e318283c83a. 
78. Gertler R, Gruber M, Grassin-Delyle S, et al. Pharmacokinetics of tranexamic acid in neonates 
and infants undergoing cardiac surgery. Br J Clin Pharmacol 2017; 83(8): 1745-57.  DOI: 
10.1111/bcp.13274. 
79. Grassin-Delyle S, Tremey B, Abe E, et al. Population pharmacokinetics of tranexamic acid in 
adults undergoing cardiac surgery with cardiopulmonary bypass. Br J Anaesth 2013; 111(6): 916-24.  
DOI: 10.1093/bja/aet255. 

 

  



WOMAN-PharmacoTXA Protocol                          Clinicaltrials.gov Number: NCT04274335 

  

 

 Version 1.2     Date:   3 April 2020        Page 59 of 69 

  

17 PROTOCOL VERSION CHANGES 

Summary of changes between version 1.1 and 1.2 

Protocol Section Description of change 

KEY TRIAL CONTACTS 

 

Addition of Zambia as a participating country. 

Addition of: Details of the National Principal Investigator in Zambia 

Addition of : Details of the Central Laboratory in Zambia: 

 

Removal of: Protocol Development Committee details, as this can be found in: 

15iii.ROLES AND RESPONSIBILITIES OF TRIAL MANAGEMENT GROUPS & 

INDIVIDUALS 

iii TRIAL SUMMARY Change of the planned start date and planned end date.  

Change from: 

Planned start date  1 February 2020 

Planned end date 30 July 2020, or when 120 evaluable patients have 
been recruited. 

To: 

Planned start date  1 May 2020, or when the first evaluable patient has 
been recruited. 

Planned end date 1 May 2021, or when 120 evaluable patients have 
been recruited. 

4 TRIAL DESIGN Change from: A prospective, randomised, open label study to be conducted in 
obstetric units in Pakistan. 

To: A prospective, randomised, open label study to be conducted in obstetric 
units in Pakistan and Zambia. 

5 TRIAL SETTING Change from: Participants will be recruited from obstetric units in Pakistan. 

To: Participants will be recruited from obstetric units in Pakistan and Zambia. 

9.4 Data Monitoring 
Committee (DMC) 

15 iii ROLES AND 
RESPONSIBILITIES OF 
TRIAL MANAGEMENT 
GROUPS & INDIVIDUALS 

Appendix 3 

Addition of the information regarding the Data Monitoring Committee.  
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Summary of changes between version 1 and 1.1  

Protocol Section Description of change 

iv. TRIAL OVERVIEW 
 

7.5 TXA administration 
and timing of biological 
samples 
 

7.9 Summary of trial 
procedures 

Clarification of the time point T0 in which participants receive the trial 
intervention.  
 
Change from: Timepoint T0-Give intervention as randomised about 1 hour prior 
to caesarean section. 
 
To: Timepoint T0-Give intervention as randomised about 1 hour (± 30 min) prior 
to caesarean section. 

7.1 Screening of potential 
participants 
 

7.2.1 Information giving 

Clarification of the screening of potential participants. 

Change from:  when the woman is admitted for a scheduled CS. 

To:  when the woman is admitted for a CS. 

7.12.2 Procedure for 
replacing participants 

Clarification of the procedure for replacing participants. 

10.3.1 Pharmacokinetic 
analysis 

 

Change from: All participants who receive one dose of TXA and have at least six 
PK samples obtained after TXA administration to determine maternal plasma 
concentrations of TXA will be included in the PK data analysis. 

To: All participants who receive the full dose of TXA and did not vomit the oral 
dose within the first hour and have at least six PK samples obtained after TXA 
administration to determine maternal plasma concentrations of TXA will be 
included in the PK data analysis. 
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18 APPENDICES 

18.1 Appendix 1 - Participant Information Sheet and Informed Consent Form  
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18.2 Appendix 2 - Consent procedure overview 
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18.3 Appendix 3 – Data Monitoring Committee 

Membership: 

NAME  AFFILIATION EXPERTISE 

Folasade Adenike Bello 
(Chair) 

Department of Obstetrics and Gynaecology 
Faculty of Clinical Sciences 
College of Medicine 
University of Ibadan 
Nigeria 

Obstetrician and Gynaecologist. 
Clinical trial and Public Health 
expert. 

Humaira Bilqis 
 

Department of Obstetrics and Gynaecology 
Rawalpindi Medical University 
Rawalpindi  
Pakistan 

Obstetrician and Gynaecologist. 
Clinical trial expert. 

Andrew Kumwenda Department of Obstetrics and Gynaecology 
School of Medicine 
University of Zambia 
Lusaka 
Zambia 

Obstetrician and Gynaecologist. 
Public Health expert. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


